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1 

SEQUENCE LISTING 

<110> JEFFERSON, RICHARD 
MAYER, JORGE E. 

<120> MICROBIAL BETA -GLUCURONIDASE GENES, GENE PRODUCTS AND 
USES THEREOF 

<130> 076518-0150 

<140> 09/936,759 
<141> 2000-09-17 

<150> PCT/USOO/07107 
<151> 2000-03-16 

<150> 09/270,957 
<151> 1999-03-17 

<150> 09/149,927 
<151> 1998-09-08 

<150> 60/058,263 
<151> 1997-09-09 

<160> 120 

<170> PatentIn Ver. 2.1 

<210> 1 
<211> 2100 
<212> DNA 

<213> Staphylococcus sp . 
<400> 1 

agcctttact tttctttcaa . cttttcatcc cgatactttt ttgtaatagt ttttttcatt 60 

jaataatacaa gtcctgattt tgcaagaata atccttttta gataaaaata tctatgctaa 120 

taataacatg taaccactta catttaaaaa ggagtgctat catgttatat ccaatcaata 180 

cagaaacccg aggagttttt gatttaaatg gggtctggaa ttttaaatta gattacggca 240 
aaggactgga agaaaagtgg tatgaatcaa aactgacaga taccatatca atggctgtac' 300 

cttcctccta taatgatatc ggtgttacga aggaaattcg aaaccatatc ggctatgtat 360 

ggtacgagcg tgaatttacc gttcctgctt atttaaaaga tcagcgcatc gtcctgcgtt -420 

ttggttcagc aacacataag getattgtat acgttaacgg agaactagta gttgaacaca 480 

aaggcggctt cttaccgttt gaggcagaaa taaacaacag cttaagagac ggaatgaatc 540 

gtgtaacagt agcggttgat aatattttag atgattctac gctcccagtt gggctatata 600 

gtgaaagaca tgaagaaggt ttgggaaaag tgattcgtaa taaacctaat tttgacttct 660 

ttaactatgc aggcttacat cgtcctgtaa aaatttatac aacccctttt acctatgttg 720 

aggatatatc ggttgtaacc gattttaacg gtccaacggg aacagttacg tatacagttg 780 
attttcaggg taaggcagaa accgtaaagg ttagtgtagt tgatgaagaa gggaaagttg. 84 0 

ttgcttcaac tgaaggcctc tctggtaatg ttgagattcc taacgttatc ctttgggaac 900 

ctttaaatac ctatctctat caaattaaag ttgagttagt aaatgatggt ctaactattg 960 

atgtatacga agagccattt ggagttcgaa ccgttgaagt aaacgacggg aaattcctca 1020 

ttaataacaa accattttat tttaaagggt tcggaaaaca cgaggatact ccaataaatg 1080 

gaagaggctt taatgaagca tcaaatgtaa tggattttaa tattttgaaa tggatcggtg 1140 

cgaattcctt tcggacggcg cactatcctt attctgaaga actgatgcgg ctcgcagatc 12 00 

gtgaagggtt agtcgtcata gatgaaaccc cagcagttgg tgttcatttg aactttatgg 1260 

caacgactgg tttgggcgaa ggttcagaga gagtgagtac ttgggaaaaa atccggacct 132 0 

ttgaacatca tcaagatgta ctgagagagc tggtttctcg tgataaaaac cacccctctg 13 80 
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ttgtcatgtg gtcgattgca aatgaagcgg ctacggaaga agaaggcgct tatgaatact 144 0 
ttaagccatt agttgaatta acgaaagaat tagatccaca aaaacgccca gttaccattg 1500 
ttttgttcgt aatggcgaca ccagaaacag ataaagtggc ggagttaatt gatgtgattg 1560 
cattgaatcg atacaacggc tggtattttg atgggg'gtga tcttgaagcc gcgaaagtcc 1620 
accttcgtca ggaatttcat gcgtggaata aacgctgtcc aggaaaacct ataatgataa 1680 
cagagtatgg ggctgatacc gtagctggtt ttcatgatat tgatccggtt atgtttacag 1740 
aagagtatca ggttgaatat taccaagcaa atcatgtagt atttgatgaa tttgagaact 1800 
ttgttggcga gcaggcctgg aattttgcag actttgctac aagccagggt gtcatgcgtg 1860 
ttcaaggtaa caaaaaaggt gttttcacac gcgaccgcaa accaaaatta gcagcacatg 192 0 
ttttccgcga acgttggaca aacatcccgg atttcggtta taaaaattaa taaaaagctg 1980 
gttctccaat aggaggccag cttttttaca tggatacaat ggttgtaaat taaaaaccct 2040 
cttcattttt tatataaaaa tgaagagggt tttaattttt taaatgttat tacatttttt 2100 



<210> 2 
<211> 602 
<212> PRT 

<213> Staphylococcus sp . 
<400> 2 

Met Leu Tyr Pro lie Asn Thr Glu Thr Axg Gly Val Phe Asp Leu Asn 
15 10 15 

Gly Val Trp Asn Phe Lys Leu Asp Tyr Gly Lys Gly Leu Glu Glu "Lys 
20 25 30, 

Trp Tyr Glu Ser Lys Leu Thr Asp Thr lie' Ser Met Ala Val Pro Ser 
35 40 45 

Ser Tyr Asn Asp lie Gly Val Thr Lys Glu lie Arg Asn His lie Gly 
50 55 " 60 . 

Tyr Val Trp Tyr Glu Arg Glu Phe Thr Val Pro Ala Tyr Leu Lys .Asp 
65 70 75 80 

Gin Arg lie Val Leu Arg Phe Gly Ser Ala. Thr His Lys Ala He Val 
85 90 95 

Tyr Val Asn Gly Glu Leu Val Val Glu His Lys Gly Gly Phe Leu Pro 
100 105 110 

Phe Glu Ala Glu He Asn Asn Ser Leu Arg. Asp Gly Met Asn Arg Val 
115 120 125 

Thr Val Ala Val Asp Asn He Leu Asp Asp Ser Thr Leu Pro Val Gly 
130 135 140 

Leu Tyr Ser Glu Arg His Glu Glu Gly Leu Gly Lys Val He Arg Asn 
145 150 155 160 

Lys Pro Asn Phe Asp Phe Phe Asn Tyr Ala Gly Leu His Arg Pro Val 
165 170- 175 

Lys He Tyr Thr Thr Pro Phe Thr Tyr Val Glu Asp He Ser Val Val' 
180 185 190 



Thr Asp Phe Asn Gly Pro Thr Gly Thr Val Thr Tyr' Thr Val Asp Phe 
195 200 205 
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Gin Gly Lys Ala Glu Thr Val Lys Val Ser Val Val Asp Glu Glu Gly 
210 215 220 

Lys Val Val Ala Ser Thr Glu Gly Leu Ser Gly Asn Val Glu lie Pro 
225 230 235 240 

Asn Val lie Leu Trp Glu Pro Leu Asn Thr Tyr Leu Tyr Gin lie Lys 
245 250 255 

Val Glu Leu Val Asn Asp Gly Leu Thr lie Asp Val Tyr Glu Glu Pro 
260 265 270 

Phe Gly Val Arg Thr Val Glu Val Asn Asp Gly Lys Phe Leu lie Asn 
275 280 285 

Asn Lys Pro Phe Tyr Phe Lys Gly Phe Gly Lys His Glu Asp Thr Pro 
290 295 300 

lie Asn Gly Arg Gly Phe Asn Glu Ala Ser Asn Val Met Asp Phe Asn 
305 310 315 320 

He Leu Lys Trp He Gly Ala Asn Ser Phe Arg Thr Ala His Tyr Pro 
325 330 . 335 

Tyr Ser Glu Glu Leu Met Arg Leu Ala Asp Arg Glu Gly Leu Val Val 
340 345 350 

He Asp Glu Thr Pro Ala Val Gly Val His Leu Asn Phe Met Ala Thr 
355 360 365 

Thr Gly Leu Gly Glu Gly Ser Glu Arg Val Ser Thr Trp Glu Lys He 
370 375 380 

Arg Thr Phe Glu His His Gin Asp Val Leu Arg Glu Leu Val Ser Arg 
385 390 395 400 

Asp Lys Asn His Pro Ser Val Val Met Trp Ser He Ala Asn Glu Ala 
405 410 415 

Ala Thr Glu Glu Glu Gly Ala Tyr Glu Tyr Phe Lys Pro Leu Val Glu 
420 425 430 

Leu Thr Lys Glu Leu Asp Pro Gin Lys Arg Pro Val Thr He Val Leu 
435 440 445 

Phe Val Met Ala Thr Pro Glu Thr Asp Lys Val Ala Glu Leu He Asp 
450 455 460 

Val He Ala Leu Asn Arg Tyr Asn Gly Trp Tyr Phe Asp Gly Gly Asp 
465 470 475 480 

Leu Glu Ala Ala Lys Val His Leu Arg Gin Glu Phe His Ala Trp Asn 
485 490 495 



Lys Arg Cys Pro Gly Lys Pro He Met He Thr Glu Tyr Gly Ala Asp 
500 505 510 
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Thr Val Ala Gly Phe 
515 

Tyr Gin Val Glu Tyr 
530 

Glu Asn Phe Val Gly 
545 

Ser Gin Gly Val Met 
565 

Arg Asp Arg Lys Pro 
580 

Thr Asn lie Pro Asp 
595 



His Asp lie Asp Pro Val 
520 

Tyr Gin Ala Asn His Val 
535 

Glu Gin Ala Trp Asn Phe 
550 555 

Arg Val Gin Gly Asn Lys 
570 

Lys Leu Ala Ala His Val 
585 

Phe Gly Tyr Lys Asn' 
600 



Met Phe Thr Glu Glu 
525 

Val Phe Asp Glu Phe 
540 

Ala Asp Phe Ala Thr 
560 

Lys Gly Val Phe Thr 
57 5 

Phe Arg Glu Arg. Trp 
590 



<210> 3 

<211> 372 

<212> PRT 

<213> Unknown Organism 



<220> 

<223> Description of Unknown Organism: Enterobacter sp . 
or . Salmonella sp . 

<220> 

<221> MOD_RES 
<222> (17) 

<223> Any amino acid 
<220> 

<221> MOD_RES 

<222> (103) 

.<22 3> Any amino acid 

<400> 3 

Gly Lys Leu Ser Pro Thr Pro Thr Ala Tyr lie Gin Asp Val Thr Val 
1 5 10- 15 

Xaa Thr Asp Val Leu Glu Asn Thr Glu Gin Ala Thr Val Leu Gly Asn 
20 25 30 

Val Gly Ala Asp Gly Asp lie Arg Val Glu Leu Arg Asp Gly Gin Gin 
3 5 4 0 45 : 

Gin lie Val Ala Gin Gly Leu Gly Ala Thr Gly lie Phe Glu Leu Asp 
50 55 60 

Asn Pro His Leu Trp Glu Pro Gly Glu Gly Tyr Leu Tyr Glu Leu Arg 
65 70 75 80 



Val Thr Cys Glu Ala Asn Gly Glu Cys Asp Glu Tyr Pro Val Arg Val 
85 90 95 



Gly lie Arg Ser lie Thr Xaa Lys Gly Glu Gin Phe Leu lie Asn His 
100 105 110 

Lys Pro Phe Tyr Leu Thr Gly Phe Gly Arg His Glu Asp Ala Asp Phe 
115 120 125 

Arg Gly Lys Gly Phe Asp Pro Val Leu Met Val His Asp His Ala Leu 
130 135 140 

Met Asn Trp lie Gly Ala Asn Ser Tyr Arg- Thr Ser His Tyr Pro Tyr 
145 150 155 160 

Ala Glu Lys Met Leu Asp Trp Ala Asp Glu His Val lie Val Val He 
165 170 175 

Asn Glu Thr Ala Ala Gly Gly Phe Asn Thr. Leu Ser Leu Gly He Thr 
180 185 190 

Phe Asp Ala Gly Glu Arg Pro Lys Glu Leu Tyr Ser Glu Glu Ala He 
195 200 205 

Asn Gly Glu Thr Ser Gin Gin Ala His Leu Gin Ala lie Lys Glu Leu 
210 215 220 

lie Ala Arg Asp Lys Asn His Pro Ser Val Val Cys Trp Ser He Ala 
225 230 235 240 

Asn Glu Pro Asp Thr Arg Pro Asn Gly Ala Arg Glu Tyr Phe Ala Pro 
245 250, 255 

Leu Ala Lys Ala Thr Arg Glu Leu Asp Pro Thr Arg Pro He Thr Cys 
260 265 270 

Val Asn Val Met Phe Cys Asp Ala Glu Ser Asp Thr He Thr Asp Leu 
.275 280 285 

Phe Asp Val Val Cys Leu Asn Arg Tyr Tyr Gly Trp Tyr Val Gin Ser 
290 295 300 

Gly Asp Leu Glu Lys Ala Glu Gin Met Leu Glu Gin Glu Leu Leu Ala 
305 310 315 320 

Trp Gin Ser Lys Leu His Arg Pro He He He Thr Glu Tyr Gly Val 
325 330 335 

Asp Thr Leu Ala Gly Met Pro Ser Val Tyr Pro Asp Met Trp Ser Glu 
340 345 350 

Lys Tyr Gin Trp Lys Trp Leu Glu Met Tyr* His Arg Val Phe Asp Arg 
355 360 365 

Gly Ser Val Cys 
370 



<210> 4 
<211> 376 



<212> PRT 

<213> Staphylococcus hominis 
<220> 

<221> MOD_RES 

<222> (209) 

<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (351) 

<22 3> Any amino acid - 
<400> 4 

Gly Leu Ser Gly Asn Val Glu lie Pro Asn Val lie Leu Trp Glu Pro 
1 . 5 . 10 15 

Leu Asn Thr Tyr Leu Tyr Gin lie Lys Val Glu Leu Val Asn Asp Gly 
20 . 25 30 

Leu Thr He Asp Val Tyr Glu Glu Pro Phe Gly Val Arg Thr Val .Glu 
. 35 • 40 45 

Val Asn Asp Gly Lys Phe Leu lie Asn Asn Lys Pro Phe Tyr Phe Lys 
50 55 60 

Gly Phe Gly Lys His Glu Asp Thr Pro He Asn Gly Arg Gly Phe Asn 
65 70 75 80 

Glu Ala Ser Asn Val Met Asp Phe Asn He. Leu Lys Trp He Gly Ala 
85 90 95 ■ . 

Asn Ser Phe Arg Thr Ala His Tyr Pro Tyr Ser Glu Glu Leu Met Arg 
100 105 110 

Leu Ala Asp Arg Glu Gly Leu Val Val He Asp Glu Thr Pro Ala Val 
115 120 125 

Gly Val His Leu Asn Phe Met Ala Thr Thr Gly Leu Gly Glu Gly Ser 
130 135 140 

Glu Arg Val Ser Thr Trp Glu Lys He Arg Thr Phe Glu His. His Gin 
145 150 . 155 160 

Asp Val Leu Arg Glu Leu Val Ser Arg Asp Lys Asn His Pro Ser Val 
165 170 175 

Val Met Trp Ser He Ala Asn Glu Ala Ala Thr Glu Glu Glu Gly Ala 
180 185 190 

Tyr Glu Tyr Phe Lys Pro Leu Gly Gly Ala Ala Lys Glu Leu Asp Pro 
195 200 205 

Xaa Lys Arg Pro Val Thr He Val Leu Phe Val Met Ala Thr Pro Glu 
210 215 220 



Thr Asp Lys Val Ala Glu Leu He Asp Val He Ala Leu Asn Arg Tyr 
225 230 235 240 
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Asn Gly Trp Tyr Phe Asp Gly Gly Asp Leu Glu Ala Ala Lys Val His 
245 250 255 

Leu Arg Gin Glu Phe His Ala Trp Asn Lys. Arg Cys Pro Gly Lys Pro 
260 265 270 

lie Met lie Thr Glu Tyr Gly Ala Asp Thr Val Ala Gly' Phe His Asp 
275 280 285 

lie Asp Pro Val Met Phe Thr Glu Glu Tyr Gin Val Glu Tyr Tyr Gin 
290 295 300 

Ala Asn His Val Val Phe Asp Glu Phe Glu Asn Phe Val Gly Glu Gin 
305 , 310 ■ 315 320 

Ala Trp Asn Phe Ala Asp Phe Ala Thr Ser Gin Gly Val Met Arg Val 
325 330 335 

Gin Gly Asn Lys Lys Gly Val Phe Thr Arg Asp Arg Lys Pro Xaa Leu 
340 345 350 

Ala Ala His Val Phe Arg Glu Arg Arg Thr Asn lie Pro Asp Phe Gly 
355 360 365 

Tyr Lys Asn Ala Ser His His His 
370 375 



<210> 5 
<211> 540 
<212> PRT 

<213> Staphylococcus warneri 



<220> 

<221> MOD_RES 
<222> (2) 

<223> Any amino acid 
<220> 

<221> MOD_RES 
<222> (20) . . (21) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (29) 

<223> Any amino acid 



<220> 

<2 21> MOD_RES 
<222> (37) 

<223> Any amino acid 
<220> 

<2 21> MOD_RES 
<222> (55) 

<223> Any amino acid 



<220> 

<2 21> MOD_RES 
<222> (60) 

<223> Any amino acid 
<220> 

<221> MOD_RES 
<222> (76) 

<223> Any amino acid 
<220> 

<221> MOD_RES 
<222> (79) 

<2 23> Any amino acid 
<220> 

<22i> MOD_RES 
<222> (83) 

<2 23> Any amino acid 
<220> 

<221> MOD_RES 
<222> (87) 

<22 3> Any amino acid 
<220> 

<221> MOD_RES 
<222> (94) 

<223> Any amino acid 
<220> 

<2 21> MOD_RES 

<222> (101) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (105) 

<223> Any amino acid 

<220> 

<2 21> MOD_RES 
<222> (113) , . (114) 
<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 
<222> (124) . . (125) 
<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (135) 

<:2 23> Any amino acid 

<220> 

<221> MOD RES 



<222> (140) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (153) 

<223> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (158) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (162) 

<223> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (169) 

<2 23> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (172) 

<2 23> Any amino acid 

<220> . 

<2 21> MOD_RES - 

<222> (174) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (178) 

.<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (181) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (186) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (190) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 
<222> (194) . . (195) 
<22 3> Any amino acid 



<220> 

<221> MOD_RES 
<222> (197) . . (200) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (207) . . (208) 
<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (210) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (228) 

<2 23> Any amino acid 

<220> 

<221> MOD_RES 

<222> (305) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (358) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (367) 

<2 23> Any amino acid 

<220> 

<221> MOD_RES 

<222> (373) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES " 

<222> (379) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (392) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (396) 

<223> Any amino acid 

<220> 

<221> MOD RES 



<222> (408) 

<223> Any amino acid 

<220> 

<221> MOD_RES 
■<222> (413) 
<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (415) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (423) 

<223> Any amino acid 

<220> 

<2 21> MOD_RES 
<222> (43.6) . . (439) 
<2 23> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (448) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (450) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (457) 

<2 23> Any amino acid 

<220> 

<2 21> MOD_RES 
<222> (466) . . (469) 
<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (473) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (183) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (501) 

<22 3> Any amino acid 
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<220> 

<2 21> MOD_RES " 

<222> (510) 

<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (515) . . (517) 
<223> Any amino acid 



<220> 

<221> MOD_RES 

<222> (522) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (529) 

<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (535) 

<223> Any amino acid ■ 
<400> 5 

Leu Xaa Leu Leu His Pro lie Thr Thr Gly Thr Arg Gly Gly Phe Ala 
1 5 10 15 

Leu Tyr Gly Xaa Xaa Asn Leu Met Leu Asp' Tyr Gly Xaa Gly Leu Thr 
20 25 30 ' 

Asp Thr Trp Thr Xaa Ser Leu Leu Thr Glu Leu Ser Arg Leu Val Val 
35 40 45 

Leu Ser Trp Thr Thr His Xaa Leu Thr Gly Glu Xaa Pro Ala lie Ser 
50 55 60 



lie Leu Trp Pro 
65 

Ser Leu Xaa Ser 



Val He Cys Gin 
100 

Xaa Xaa Phe Glu 
115 

Val Thr Gly Thr 
130 

Gly Leu Tyr Arg 
145 

Tyr Xaa Leu His 



Asn Ser Glu Leu 
70 

Ser Ser Xaa Leu 
85 

Xaa Val Thr Leu 



Phe Met Ser Thr 
120 

Leu Ala Xaa He 
135 

Lys Arg His Glu 
150 

Phe Ala Phe Phe 
165 



Thr Val. Ser Xaa 
75 

Cys Ser Ser Leu 
90 

Xaa Val Asp His 
105 

Thr Cys Cys Xaa 



Leu Tyr His Xaa 
140 

Xaa Gly Leu Gly 
- 155 

Xaa Tyr Ala Xaa 
170 



Leu Tyr Xaa Gly 
80 

Thr Xaa His Val 
95 

Thr Gly Leu He 
110 

Xaa Asp Glu Leu 
125 

He Leu Pro His 



Lys Xaa Asn Phe 
160 

Leu Xaa Arg Thr 
175 
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Val Xaa Met Tyr Xaa Asn Leu Val Arg Xaa Gin Asp lie Xaa Val Val 
180 185 190 

Thr Xaa Xaa His Xaa Xaa Xaa Xaa Thr Val Glu Gin Cys Val Xaa Xaa 
195 200 205 

Asn Xaa Lys lie Xaa Ser Val Lys lie Thr lie Leu Asp Glu Asn Asp 
210 215 220 

His Ala lie Xaa Glu Ser Glu Gly Ala Lys- Gly Asn Val Thr lie Gin 
225 230 235 240 

Asn Pro lie Leu Trp Gin Pro Leu His Ala Tyr Leu Tyr Asn Met Lys 
245 250 255 

Val Glu Leu Leu Asn Asp Asn Glu Cys Val Asp Val Tyr Thr Glu Arg 
260 265 270 

Phe Gly lie Arg Ser Val Glu Val Lys Asp Gly Gin Phe Leu He Asn 
275 280 285 

Asp Lys Pro Phe Tyr Phe Lys Gly Phe Gly Lys His Glu Asp Thr Tyr 
290 295 300 

Xaa Asn Gly Arg Gly Leu Asn Glu Ser Ala Asn Val Met Asp lie Asn 
305 310 315 ■ 320 

Leu Met Lys Trp He Gly Ala Asn Ser Phe Arg Thr Ser His Tyr Pro 
32 5 3 3 0. 33 5 

Tyr Ser Glu Glu Met Met Arg Leu Ala Asp Glu Gin Gly He Val Val 
340 345 350 

lie Asp Glu Thr Thr Xaa Val Gly He His Leu Asn Phe Met Xaa Thr 
355 360 365 

Leu Gly Gly Ser Xaa Ala His Asp Thr Trp Xaa Glu Phe Asp Thr Leu 
370 375 380 

Glu Phe His Lys Glu Val He Xaa Asp Leu He Xaa Arg Asp Lys Asn 
385 390 395 400' 

His Ala Trp Val Val Met Trp Xaa Phe Gly Asn Glu Xaa Gly Xaa Asn 
405 410 415 

Lys Gly Gly Ala Lys Ala Xaa Phe Glu Pro Phe Val Asn Leu Ala Gly 
420 425 430 

Glu Lys Asp Xaa Xaa Xaa Xaa Pro Val Thr He Val Thr He Leu .Xaa 
435 . 440 445 

Ala Xaa Arg Asn Val Cys Glu Val Xaa Asp- Leu Val Asp Val Val Cys 
450 455 460 



Leu Xaa Xaa Xaa Xaa Gly Trp Tyr Xaa Gin Ser Gly Asp Leu Glii Gly 
465 470 475 480 
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Ala Lys Xaa Ala Leu Asp Lys Glu Xaa Xaa Glu Trp Trp Lys Xaa Gin 

485 490 495 

Xaa Asn Lys Pro Xaa Met Phe Thr Glu Tyr Gly Val Asp Xaa Val Val 

500 505 510 

Gly Leu Xaa Xaa Xaa Pro Asp Lys Met Xaa Pro Glu Glu Tyr Lys Met 
515 520 525 

Xaa Phe Tyr Lys Gly Tyr Xaa Lys lie Met Asp Lys 
530 535 540 



<210> 


6 


<211> 


563 


<212> 


PRT 


<213> 


Thermo toga maritima 


<220> 




<221> 


MOD RES 


<222> 


(61) 


<223> 


Any amino acid 


<400> 


6 


Met Val Arg Pro Gin Arg Asn 


1 


5 



10 15 

Gly Val Trp Asn Leu Glu Val Thr Ser Lys Asp Arg Pro lie Ala Val 
20 25 30 

Pro Gly Ser Trp Asn Glu Gin Tyr Gin Asp Leu Cys Tyr Glu Glu Gly 
35 40 " 45 

Pro Phe Thr Tyr Lys Thr Thr Phe Tyr Val Pro Lys Xaa Leu Ser Gin 
50 -55 60 

JJys His lie Arg Leu Tyr Phe Ala Ala Val Asn Thr Asp Cys Glu Val 
65 70 75 80 

Phe Leu Asn Gly Glu Lys Val Gly Glu Asn His lie Glu Tyr Leu Pro 
85 90 95 

Phe Glu Val Asp Val Thr Gly Lys Val Lys Ser Gly Glu Asn Glu Leu 
100 105 110 

Arg Val Val Val Glu Asn Arg Leu Lys Val Gly Gly Phe Pro Ser Lys 
115 120 125 

Val Pro Asp Ser Gly Thr His Thr Val Gly Phe Phe Gly Ser Phe Pro 
130 135 140 

Pro Ala Asn Phe Asp Phe Phe Pro Tyr Gly Gly lie lie Arg Pro Val 
145 150 155 160 



Leu lie Glu Phe Thr Asp His Ala Arg lie Leu Asp lie Trp Val Asp 
165 170 175 
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Thr Ser Glu Ser Glu Pro Glu Lys Lys Leu Gly Lys Val Lys Val Lys 
180 185 190 

lie Glu Val Ser Glu Glu Ala Val Gly Gin' Glu Met Thr lie Lys Leu 
195 200 205 

Gly Glu Glu Glu Lys Lys lie Arg Thr Ser Asn Arg Phe Val Glu Gly 
210 215 220 

Glu Phe lie Leu Glu' Asn Ala Arg Phe Trp' Ser Leu Glu Asp Pro Tyr 
225 230 235 240 

Leu Tyr Pro Leu Lys Val Glu Leu Glu Lys. Asp Glu Tyr Thr Leu Asp 
245 250 255 

lie Gly lie Arg Thr lie Ser Trp Asp Glu Lys Arg Leu Tyr Leu Asn 
260 265 270 

Gly Lys Pro Val Phe Leu Lys Gly Phe Gly Lys His Glu Glu Phe Pro 
275 280 285 

Val Leu Gly Gin Gly Thr Phe Tyr Pro Leu Met lie Lys Asp Phe Asn 
290 295 300 

Leu Leu Lys Trp lie Asn Ala Asn Ser Phe Arg Thr Ser His Tyr Pro 
305 310 315 320 

Tyr Ser Glu Glu Trp Leu Asp Leu Ala Asp Arg Leu Gly lie Leu Val 
325 330- 335 

lie Asp Glu Ala Pro His Val Gly lie Thr Arg Tyr His Tyr Asn Pro 
340 345 350 

Glu Thr Gin Lys lie Ala Glu Asp Asn lie Arg Arg Met lie Asp Arg 
355 360 365 

.His Lys Asn His Pro Ser Val lie Met Trp Ser Val Ala Asn Glu Pro 
370 375 380 

Glu Ser Asn His Pro Asp Ala Glu Gly Phe Phe Lys Ala Leu Tyr Glu 
385 390 395 400 

Thr Ala Asn Glu Met Asp Arg Thr Arg Pro Val Val Met Val Ser Met 
405 410 415 

Met Asp Ala Pro Asp Glu Arg Thr Arg Asp Val Ala Leu Lys Tyr Phe 
420 425 430 

Asp lie Val Cys Val Asn Arg Tyr Tyr Gly Trp Tyr lie Tyr Gin Gly 
435 440 445 

Arg lie Glu Glu Gly Leu Gin Ala Leu Glu Lys Asp lie Glu Glu Leu 
450 455 460 



Tyr Ala Arg His Arg Lys Pro lie Phe Val Thr Glu Phe Gly Ala Asp 
465 470 475 480 



Ala lie Ala Gly 



Tyr Gin Ala Glu 
500 

Asp Tyr lie lie 
515 

Pro Gin Asn Val 
530 

Arg Asp Arg Gin 
545 

Ser Glu Val 




lie His Tyr Asp 
485 

Leu Val Glu Lys 



Gly Thr His Val 
520 

Arg Arg Pro lie 
535 

Pro Lys Leu Val 
550 
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Pro Pro Gin Met 
490 

Thr lie. Arg Leu 
505 

Trp Ala Phe Ala 



Leu Asn His Lys 
540 

Ala His Val Leu 
- 555 




Phe Ser Glu Glu 
495 

Leu Leu Lys Lys 
510 

Asp Phe Lys Thr 
525 

Gly Val Phe Thr 



Arg Arg Leu Trp 
560 



<210> 7 
<211> 1806 
<212> DNA 

<213> Staphylococcus sp. 

<220> 

<221> CDS 

<222> (1) . . (1806) 

<400> 7 . 

atg tta tat cca ate aat aca gaa acc cga gga gtt ttt gat tta aat 4 8 

Met Leu Tyr Pro lie Asn Thr Glu Thr Arg Gly Val Phe Asp Leu Asn 

■ 1 5 . • . 10 15 

999 9tc tgg aat ttt aaa tta gat tac ggc. aaa gga ctg gaa gaa aag 96 
Gly Val Trp Asn Phe Lys Leu Asp Tyr Gly Lys Gly Leu Glu Glu Lys 
20 25 30 

.tgg tat gaa tea aaa ctg aca gat acc ata' tea atg get gta cct tec .144 
Trp Tyr Glu Ser Lys Leu Thr Asp Thr He Ser Met Ala Val Pro Ser 
35 40 45 . 

tec tat aat gat ate ggt gtt acg aag gaa att cga aac eat ate ggc 192 
Ser Tyr Asn Asp He Gly Val Thr Lys Glu He Arg Asn His He Gly 
50 55 -60 

tat gta tgg tac gag egt gaa ttt acc gtt cct get tat tta aaa gat 240 
Tyr Val Trp Tyr Glu Arg Glu Phe Thr Val Pro Ala Tyr Leu Lys Asp 
65 70 75 80 . ■ 

cag egc ate gtc ctg cgt ttt ggt tea gea aca cat aag get att gta 288 
Gin Arg He Val Leu Arg Phe Gly Ser Ala Thr His Lys Ala He Val 
85 ■ '90 95 

tac gtt aac gga gaa eta gta gtt gaa cae aaa ggc ggc ttc tta ecg 336 
Tyr Val Asn Gly Glu Leu Val Val Glu His Lys Gly Gly Phe Leu Pro 
100 105 110 
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ttt gag gca gaa ata aac aac age tta aga gac gga atg aat cgt gta 3 84 
Phe Glu Ala Glu lie Asn Asn Ser Leu Arg Asp Gly Met Asn Arg Val 
115 120 125 

aca gta gcg gtt gat aat att tta gat gat tct acg etc cca gtt ggg ' 432 
Thr Val Ala Val Asp Asn lie Leu Asp Asp Ser Thr Leu Pro Val Gly 
130 135 140 

eta tat agt gaa aga cat gaa gaa ggt ttg gga aaa gtg att cgt .aat 48 0 
Leu Tyr Ser Glu Arg His Glu Glu Gly Leu Gly Lys Val lie Arg Ash 
145 150 155 160 

aaa cct aat ttt gae ttc ttt aac tat gca gge tta eat cgt cct gta 528 ' 
Lys Pro Asn Phe Asp Phe Phe Asn Tyr Ala Gly Leu His Arg Pro Val 
165 170 175 

aaa att tat aea ace eet ttt acc tat gtt gag gat ata teg gtt gta 576 
Lys lie Tyr Thr Thr Pro Phe Thr Tyr Val. Glu Asp lie Ser Val Val 
180 185 130 

acc gat ttt aac ggt cca acg gga aca gtt acg tat aca gtt gat ttt 624 
Thr Asp Phe Asn Gly Pro Thr Gly Thr Val' Thr Tyr Thr Val Asp Phe 
195 200 205 

cag ggt aag gca gaa ace gta aag gtt agt gta gtt gat gaa gaa ggg 672 
Gin Gly Lys Ala Glu Thr Val Lys Val Ser Val Val Asp Glu Glu Gly 
210 215 220 

aaa gtt gtt get tea act gaa ggc etc tet ggt aat gtt gag att cct .720 
Lys Val Val Ala Ser Thr Glu Gly Leu Ser Gly Asn Val Glu. lie Pro 
225 230 235 240 

aac gtt ate ctt tgg gaa cct tta aat acc tat etc tat caa att aaa 768 
Asn Val lie Leu Trp Glu Pro Leu Asn .Thr Tyr Leu Tyr Gin lie Lys 
245 250 ■ 255 

^tt gag tta gta aat gat ggt eta act att gat gta tae gaa gag cca 816 
Val Glu Leu Val Asn Asp Gly Leu Thir lie Asp Val Tyr Glu Glu .Pro 
260 265 270 

ttt gga gtt cga acc gtt gaa gta aac gae- ggg aaa ttc etc att aat .864 
Phe Gly Val Arg Thr Val Glu Val Asn Asp Gly Lys Phe Leu lie Asn 
275 280 285 

aac aaa cca ttt tat ttt aaa ggg tte gga aaa cac gag gat act cca 912; 
Asn Lys Pro Phe Tyr Phe Lys Gly Phe Gly Lys His Glu Asp Thr Pro 
290 295 300 

ata aat gga aga ggc ttt aat gaa gca tea aat gta atg gat ttt aat 960 
lie Asn Gly Arg Gly Phe Asn Glu Ala Ser Asn Val Met Asp Phe Asn 
305 310 315 320 

att ttg aaa tgg ate ggt gcg aat tec ttt egg acg gcg cac tat cct 1008 
lie Leu Lys Trp lie Gly Ala Asn Ser Phe Arg Thr Ala His Tyr Pro 
325 330 335 



IS 

tat tct gaa gaa ctg atg egg etc gca gat cgt gaa ggg tta.gtc gtc 1056 
Tyr Ser Glu Glu Leu Met Arg Leu Ala Asp Arg Glu Gly Leu Val Val 
340 345 350 

ata gat gaa acc cca gca gtt ggt gtt cat ttg aac ttt atg gca acg 1104 
lie Asp Glu Thr Pro Ala Val Gly Val His Leu Asn Phe Met Ala Thr 
355 360 365 

act ggt ttg ggc gaa ggt tea gag aga gtg agt act tgg gaa aaa ate 1152 
Thr Gly Leu Gly Glu Gly Ser Glu Arg Val Ser Thr Trp Glu Lys lie 
370 375 380 

egg acc ttt gaa cat eat eaa gat gta ctg aga gag ctg gtt tct cgt 1200 
Arg Thr Phe Glu His His Gin Asp Val Leu Arg Glu Leu Val Ser Arg 
385 390 395 400 

gat aaa aac cae cec tct gtt gtc atg tgg teg att gca aat gaa gcg 124 8 
Asp Lys Asn His Pro Ser Val Val Met Trp Ser lie Ala Asn Glu Ala 
405 410 415 

get acg gaa gaa gaa ggc get tat gaa tac ttt aag cca tta gtt gaa 12 96 
Ala Thr Glu Glu Glu Gly Ala Tyr Glu Tyr. Phe Lys Pro Leu Val Glu 
420 425 430 

tta acg aaa gaa tta gat cca eaa aaa cgc cca gtt acc att gtt ttg 1344 
Leu Thr Lys Glu Leu Asp Pro Gin Lys Arg Pro Val Thr lie Val Leu 
435 440 445 

ttc gta atg gcg aca cca gaa aca gat aaa gtg gcg gag tta att gat 1392 
Phe Val Met Ala Thr Pro Glu Thr Asp Lys Val Ala Glu Leu lie Asp 
450 455 460 

gtg att gca ttg aat cga tac aac ggc tgg tat ttt gat ggg ggt gat . 1440 
Val lie Ala Leu Asn Arg Tyr Asn Gly Trp Tyr Phe Asp Gly Gly Asp 
465 470 475 480 

^tt gaa gcc gcg aaa gtc cae ctt cgt cag gaa ttt cat gcg tgg aat 1488 
Leu Glu Ala Ala Lys Val His Leu Arg Gin Glu Phe His Ala Trp Asn 
485 490 495 

aaa cgc tgt cca gga aaa cct ata atg ata aca gag tat ggg get gat 153 6 
Lys Arg Cys Pro Gly Lys Pro lie Met lie Thr Glu Tyr Gly Ala Asp 
500 505 510 

acc gta get ggt ttt cat gat att gat ccg gtt atg ttt aca gaa gag 1584 
Thr Val Ala Gly Phe His Asp lie Asp Pro Val Met Phe Thr Glu Glu 
515 520 525 

tat cag gtt gaa tat tac caa gca aat cat gta gta ttt gat gaa ttt 1632 
Tyr Gin Val Glu Tyr Tyr Gin Ala Asn His Val Val Phe Asp Glu Phe 
530 535 540 

gag aac ttt gtt ggc gag cag gee tgg aat ttt gca gae ttt get aca " 1680 
Glu Asn Phe Val Gly Glu Gin Ala Trp Asn Phe Ala Asp Phe Ala Thr 
545 550 • 555 560 



• 
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age cag ggt gtc atg cgt gtt caa ggt aac- aaa aaa ggt gtt ttc aca 1728 

Ser Gin Gly Val Met Arg Val Gin Gly Asn Lys Lys Gly Val Phe Thr 
565 570 575 

cgc gac cgc aaa cca aaa tta gca gca cat gtt ttc cgc gaa cgt tgg 1776 

Arg Asp Arg Lys Pro Lys Leu Ala Ala His Val Phe Arg Glu Arg Trp 
580 585 590 

aca aac ate ccg gat ttc" ggt tat aaa aat 1806 

Thr Asn lie Pro Asp Phe Gly Tyr Lys Asn 

595 600 



<210> 8 
<211> 602 
<212> PRT 

<213> Staphylococcus sp . 



<400> 8 

Met Leu Tyr Pro lie Asn Thr Glu Thr Arg Gly Val Phe Asp Leu Asn 
1 5 lo" 15 

Gly Val Trp Asn Phe Lys Leu Asp Tyr Gly Lys Gly Leu Glu Glu Lys 
20 25 * 30 ' 

Trp Tyr Glu Ser Lys Leu Thr Asp Thr lie Ser Met Ala Val Pro Ser 
35 40 45 . 

Ser Tyr Asn Asp lie Gly Val Thr Lys Glu lie Arg Asn His lie Gly 
,50 55 -60 

Tyr Val Trp Tyr Glu Arg gIu Phe Thr Val Pro Ala Tyr Leu Lys Asp 
65 70 75 80 

Gin Arg lie Val Leu Arg Phe Gly Ser Ala Thr His Lys Ala He Val 
85 90. 95 

Tyr Val Asn Gly Glu Leu Val Val Glu His Lys Gly Gly Phe Leu Pro 
100 105 IIO" 

Phe Glu Ala Glu He Asn Asn Ser Leu Arg Asp Gly Met Asn Arg Val 
115 120 125 

Thr Val Ala Val Asp Asn He Leu Asp Asp Ser Thr Leu Pro Val Gly 
130 135 140 

Leu Tyr Ser Glu Arg His Glu Glu Gly Leu Gly Lys Val He Arg Asn 
145 150 155 160 

Lys Pro Asn Phe Asp Phe Phe Asn Tyr Ala Gly Leu His Arg Pro Val 
165 170 175 

Lys He Tyr Thr Thr Pro Phe Thr Tyr Val Glu Asp He Ser Val Val 
180 185 190 



Thr Asp Phe Asn Gly Pro Thr Gly Thr Val Thr Tyr Thr Val Asp .Phe 
195 200 205 
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Gin Gly Lys Ala Glu Thr Val Lys Val Ser Val Val Asp Glu Glu Gly 
210 215 220 

Lys Val Val Ala Ser Thr Glu Gly Leu Ser Gly Asn Val Glu- lie Pro 
225 230 . 235 240 

Asn Val lie Leu Trp Glu Pro Leu Asn Thr Tyr Leu Tyr Gin lie Lys 
245 250 255 

Val Glu Leu Val Asn Asp Gly Leu Thr lie Asp Val Tyr Glu Glu Pro 
260 265 270 

Phe Gly Val Arg Thr Val Glu Val Asn Asp Gly Lys Phe Leu lie Asn 
275 280 285 

Asn Lys Pro Phe Tyr Phe Lys Gly Phe Gly Lys His Glu Asp Thr Pro 
290 295 300 

lie Asn Gly Arg Gly Phe Asn Glu Ala Ser Asn Val Met Asp Phe Asn 
305 310 315 320 

lie Leu Lys Trp lie Gly Ala Asn Ser Phe Arg Thr Ala His Tyr Pro 
325 330 335 

Tyr Ser Glu Glu Leu Met Arg Leu Ala Asp Arg Glu Gly Leu Val Val 
340 345 350 

lie Asp Glu Thr Pro Ala Val Gly Val His Leu Asn Phe Met Ala Thr 
355 360 365 

Thr Gly Leu Gly Glu Gly Ser Glu Arg Val Ser Thr Trp Glu Lys .lie 
370 375 380 

Arg Thr Phe Glu His His Gin Asp Val Leu- Arg Glu Leu Val Ser Arg 
385 390 395 400 

Asp Lys Asn His Pro Ser Val Val Met Trp Ser lie Ala Asn Glu Ala 
405 . 410 415 

Ala Thr Glu Glu Glu Gly Ala Tyr Glu Tyr. Phe Lys Pro Leu Val Glu 
420 425 430 

o 

Leu Thr Lys Glu Leu Asp Pro Gin Lys Arg Pro Val Thr lie Val Leu 
435 440 445 

Phe Val Met Ala Thr Pro Glu Thr Asp Lys Val Ala Glu Leu lie Asp 
450 455 460 

Val lie Ala Leu Asn Arg Tyr Asn Gly Trp Tyr Phe Asp Gly Gly Asp 
465 470 • 475 480 

Leu Glu Ala Ala Lys Val His Leu Arg Gin Glu Phe His Ala Trp Asn 
485 490 495 

Lys Arg Cys Pro Gly Lys Pro lie Met He Thr Glu Tyr Gly Ala Asp 
500 505 510 
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Thr Val Ala Gly Phe His Asp lie Asp Pro Val Met Phe Thr Glu Glu 

515 520 525 

Tyr Gin Val Glu Tyr Tyr Gin Ala Asn His Val Val Phe Asp Glu Phe 

530 535 540 

Glu Asn Phe Val Gly Glu Gin Ala Trp Asn Phe Ala Asp Phe Ala Thr 

545 550 555 560 

Ser Gin Gly Val Met Arg Val Gin Gly Asn Lys Lys Gly Val Phe Thr 

565 570 575 

Arg Asp Arg Lys Pro Lys Leu Ala Ala His Val Phe Arg Glu Arg Trp 

580 585 590 

Thr Asn lie Pro Asp Phe Gly Tyr Lys Asn 

595 600 



<210> 9 
<211> 1327 
<212> DMA 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Enterobacter sp . 
or Salmonella sp. 

<220> 

<221> modif ied_base 
<222> (54) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (314) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1126) 

<223> a, c, t, g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (1145) 

<223> a, c, t, g, other or unknown 



<220> 

<221> modif ied_base 
<222> (1162) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1170) 

<223> a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (1178) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1185) 

<22 3> a, c, t, g, other or unJcnown 
<220> 

<221> modif ied_base 
<222> (1192) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (1202) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1277) 

<223> a, c, t, g, other or unknown 
<400> 9 

cattggggaa actttccccc . acacctactg cgtatattca ggatgttacg gttnttactg 60 
atgttttgga aaatactgaa caggcgaccg taactgggga atgtgggggc tgatggtgat 12 0 
attcgggttg agcttcgcga tgggcagcaa caaatagtgg cacaagggct gggggccaca 18 0 
ggtatatttg aactggataa tcctcatctt tgggaaccag gtgaagggta tttgtacgag 240 
ctgcgggtta cctgcgaagc caatggtgag tgtgacgaat atccagtacg tgtcggtatc 300 
cgttccatta cggntaaggg tgagcagttt ttgattaacc acaaaccgtt ttatttaacc 360' 
cggttttggt cgacatgaag atgcagattt tcgcggcaaa ggtttcgacc cgggtgttga 42 0 
tggttcacga ccacgcgttg atgaactgga ttgggctaac tcctatcgca cgtcccacta 480 
cccttacgcg gaaaagatgc tcgattgggc tgatgagcac gtatcgtagt gattaatgaa 540 
accgcggcgg gtggctttaa cactttatcg ttgggaatca cttttgacgc aggcgaaaga 600 
cctaaagaac ttctacagcg aagaggcgat taatggcgag acttcagcag gctcacttgc 660 
aggctataaa agagcttatt gcccgggata aaaaccatcc aagtgtagtg tgtggagtat 72 0 
tgccaatgag cccgacaccc gtccaaatgg agccagagag tactttgcgc ctttagctaa 780 
ggccactcgt gaactggatc cgacacgtcc gattacctgc gtaaacgtga tgttctgcga 84 0 
tgccgaaagc gacaccatca ccgacctgtt cgacgtggtt tgtctgaatc gctattacgg 900. 
ctggtatgtg caatcaggtg atttggaaaa agcagaacag atgctggagc aagaactgct 960' 
ggcctggcag tcaaaactac atcgcccaat tattattacg gaatacggtg tcgatacgct 102 0 
ggcaggaatg ccctcggttt atcccgacat gtggagtgaa aagtaccagt gaaatggctt 1080 
.gaaatgtatc accgtgtctt tgaccggggg agcgtttgca agcgcnaagc ttagttaaca 1140 
ccggnggtac cgatcacgcg tnaggcgccn cccatggnca tatgngctag cntgcggccg 12 00 
cnatgcattc tgcagcgatc gcagctgagt acacgagctc acccgcggag tcgacaagat 1260 
ccaagtacta cccgggnata cgtaactagt gcatgctcgc gaaatattta ggccttatcg 1320 
aattaat 1327 



<210> 10 
<211> 729 
<212> DNA 

<213> Pseudomonas sp. 



<220> 

<221> modified base 
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<222> (11) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (14) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (18) 

<223> a, c, t, other or unknown 
<220> 

<221> modif ied_base 
<222> (35) 

<223> a, c,t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (56) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (71) 

<2 23> a, c, t,'g, other or unknown 
<220> 

<221> modif ied_base 
<222> (78) 

<2 23>a, c, t^ g, other or unknown 
<220> 

<221> modif ied_base 
<222> (96) 

^223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (104) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (106) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (111) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (151) 

<223> a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (154) 

<223> a, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (157) . . (158) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (160) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (164) . . (165) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (167) . . (168) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (171) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (181) 

<223> a, c, t, g, other or unknown 
<220> 

.<221> modif ied_base 
<222> (192) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (195) 

<2 23>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (197) . . (198) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (203) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modified base 
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<222> (220) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (233) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (237) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (245) 

<2 23> a, c, t,. g, other or unknown 
<220> 

<221> modif ied_base 
<222> (252) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (254) 

<2 23> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (264) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (270) 

<223> a, c, t/ g, other or unknown 
<220> 

<221> modif ied_base 
<222> (273) . . (274) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (285) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (289) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (298) 

<2 23> a, c, tf g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (301) 

<223> a, c, t, g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (308) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (312) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (316) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (325) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (341) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (355) 

<223> a, c, t^ g, other or unknown. 
<220> 

.<2 21> modif ied_base 
<222> (366) 

<22 3> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (385) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (396) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (400) 

<22 3> a, c, t, g, other or unknown 



<220> 

<221> modified base 



<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
.<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 
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(417) 

a, c, t, g, other or unJcnown 



mpdif ied_base 
(427) 

a, c, t, g, other or unknown 



modif ied_base 
(430) . . (431) 

a, c, t, g, other or unknown 



modi f i ed_ba s e 
(454) . . (455) 

a, c, t, g, other or unknown 



mod i f i ed_ba s e 
(481) 

a, c, t, g, other or unknown 



modi f i ed__bas e 
(496) 

a, c, t, g, other or unknown 



modif ied_base 
(498) 

a, c, t, g, other or unknown 



modif ied_base 
(509) . . (510) 

a, c, t, g, other or unknown 



modif ied_base 
(515) 

a, c, t, g, other or unknown 



modif ied_base 
(533) 

a, c, t, g, other or unknown 



modif ied_base 
(568) 

a, c, t, g, other or unknown 



modif ied_base 
(584) 

a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (588) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (603) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (614) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (621) 

<223>a^ Cf t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (623) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (625) 

<223> a, c, t, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (631) 

<223> a, c, t, g, other or unknown 
<220> 

•<221> modif ied_base 
<222> (657) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (659) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (662) 

<2 23> a, c, t,. g, other or unknown 
<220> 

<221> modif ied_base 
<222> (665) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modified base 
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<222> (671) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (680) 

<2 23> a, c, t, g, other or un)cnown 
<220> 

<221> modif ied_base 
<222> (688) 

<223> a, c, t, g, other or \inknown 
<220> 

<221> modif ied_base 
<222> (692) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (695) 

<223> a, c, t, g, other or unknown- 
<220> 

<221> modif ied_base 
<222> (701) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (706) 

<2 23> a, c, t, g, other or unknown 
<220> 

<22l> modif ied__base 
<222> (713) 

•<223> a, c, t, g, other or unknown. 
<220> 

<221> modif ied_base 
<222> (718) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (720) 

<223> a, c, t, g, other or unknown 
<400> 10 ■ . 

cttgctggac nacngttnag gatttttaga cacgnggagc taaagcttgc tgaccnaact. 60 
atcacgccgg ncgtgcangc ttggaccgcg acattncctg acangngaaa nactccgcca 12 0 
tatccatctt tgctggccca acagtgagtt nacngtnncg nacnntnnga nggatcagtg 180 
natcgagctc cnttnanntt ctncgctaac ataacatgtn gcatatgtca atnaatnacg "24 0 
ctggncgtgg ancncaccgg gctnattcgn tgnnattcga attgnatgnc aacaactntg 300 
ntgcacgntg gnaaanaatt gcgtnacagg gactttggcc ncttcctaaa ccatngcatc 360 
ctcccnatgg gctgtacacg aatgngcccc caaaanggcn ttcagaaagg caatttntaa 420 
caaggcngan ntttgacttt ttcaactatg cagnnctgca ccggacgctg aaaatgtaca 480 
ngaccctggg tacgtncnac caagacatnn aagtngtgac cgactccatt gtnctaaccg 54 0 
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ggactgtacc tataatgcgg actatcangg caatgcatga cgtngaancg acacaccagg 600 
atnaggaaaa caantggtgg nancncacca ngccatgatt gtcacgtttt gttagcntng 660 
anacnaattc nattgctttn' ttagcttntt anatnagcct ntttanatta ganttctnan 720 



<210> 11 
<211> 1062 
<212> DNA 

<213> Salmonella sp . 
<220> 

<221> modif iecL_base 
<222> (1) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (12) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (16) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (21) 

<223> a, c, t^ g; other or unknown 
<220> 

<221> modif ied_base 
<222> (25) 

<223> a, c, t, g, other or unknown 
-<220> 

<2 21> modif ied_base 
<222> (27) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (29) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (34) . . (35) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (37) 

<223> a, c, tf g, other or unknown 



tgagactgt 



729 



<220> 

<221> modified base 



<222> (46) . . (48) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (55) 

<223> a, c, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (58) . . (59) 

<223> a, c, t, other or unknown 
<220> 

<221> modif ied_base 
<222> (63) . . (64) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (70) 

<2 23>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (78) . . (79) 

<223>a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (89) 

<22 3> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (92) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (98) . . (100) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (104) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (108) 

<223> a, c, t,- g, other or un]cnown 
<220> 

<221> modif ied_base 
<222> (110) 

<223> a, c, t, g, other or unknown 



<220> 

<221> modif ied_base 
<222> (113) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (117) 

<2 23> a, c, t, other or unknown 
<220> 

<221> modif ied_base 
<222> (119) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (168) . 

<223> a, c, t, g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (171) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (174) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (192) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (200) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (202) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (210) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (212) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modified base 
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<222> (240) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (250) 

<223> a, c, t, s, other or unknown 
<220> 

<221> modif ied_base 
<222> (258) 

<223> a, c, t,- g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (262) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (268) 

<223> a, c, t,' g, other or unknown 
<220> 

<221> modif ied_base 
<222> (285) 

<2 23> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (290) 

<223> a, c, t, g, other or unJcnown 
<220> 

<221> modif ied_base 
<222> (293) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (296) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (301) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (319) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (333) 

<223> a, c, t, g, other or unknown 
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<220> 

<2 21> modif ied_base 
<222> (349) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (351) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (364) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (369) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (372) . . (373) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (384) 

<223> a, c, t, g, other or unknown- 
<220> 

<221> modif ied_base 
<222> (400) 

<223> a, c, t, g, other or unknown 
<220> 

-;221> modif ied_base 
<222> (405) 

<223> a, c, t, g, other or unknown' 
<220> 

<221> modif ied_base 
<222> (407) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (441) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (448) 

<2 23> a, c, t, g, other or unknown 



<220> 

<221> modified base 




35 

<222> (460) 

<223> a, c, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (484) 

<223> a, c, t, g, other or unknovm 
<220> 

<2 21> modif ied_base 
<222> (489) 

<223> a, c, t, g, other or unJcnown 
<220> 

<221> modif ied_base 
<222> (503) 

<223> a, c, t, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (530) . . (531) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (551) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (553) 

<223> a, c, t, g, other or unknown • 
<220> 

<2 21> modif ied_base 
<222> (575) 

<223> a, c, t, g, other or unknown 



base 

g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (584) 

<223> a, c, t, g, other or unJcnown 
<220> 

<221> modif ied_base 
<222> (605) 

<223> a, c, t, g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (624) 

<223> a, c, t, g, other or unknown 



<220> 

<221> modified 
<222> (581) 
<223> a, c, t. 
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<220> 

<221> modif ied_base 
<222> (639) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (650) 

<223> a, c, t, g, other or imknown 
<220> 

<221> modif ied_base 
<222> (659) 

<223>a, c, t, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (665) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (670). 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (693) 

<2 23>a, c, t, g, other or unknown 
<220> 

<221> modif ied__base 
<222> (702) 

<223> a, c, t,. g, other or unknown 
<220> 

.<221> modif ied_base 
<222> (712) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (739) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (746) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (761) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modified base 
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<222> (767) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (769) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222>'(777) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (782) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222>. (788) 

<223> a, c, t^ g, other or unknown 
<220> 

<221> modif ied_base 
<222> (862) 

<223> a, c, t, g, other or un3cnown 
<220> 

<221> modif ied_base 
<222> (881) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (898) 

.<22 3> a, c, tf g, other or unknown 
<220> 

<221> modif ied_base 
<222> (906) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (914) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (921) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (928) 

<223> a, c, t, g, other or unknown 



38 

<220> 

<221> modif ied_base 
<222> (938) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1013) 

<223>a, c, t, g, other or unknown 
<400> 11 

nctcatgacc cncccntttt ngtancntnt ttgnnanctg ctgcannnga tcacnacnng 60 
ganncggggn gggttcgnnc tctatggcnc gnggaacnnn atgntggncn acngttnang 12 0 
actgacagac acgtggagct aaagcttgct gccgaactat cactcagntc ntgnaagttg 180 
gacaacacat tncctgacan gngaaaagcc cgccatatcc atactgtgct ggcccaacan 240 
tgagttcacn gtcgtcgnac tntatgangg atcacctgta tcganctccn ttnatnttct 300; 
ncagctaaca taactgtgng catatgtcaa tgnatgacct ggtcggtgna ncacaccggg 360 
cgtnattgnt gnnattcgaa tttnatgtca acaactttgn tgcangntgg aatgaatctg 420 
ggggccaggg actttggcca ncttcctnaa ccattcgcan cctcccccag tgggcttgta 480 
cacnattgng ccccaaaaag gcntcagata ggcattttga caagctccan nttaactttt- 540 
tcaactatgc ngncctgcac cggacgctga aaaangtaca nganccttgt acgttccacc 600 
aaganattta aggtgtgacc cacntccatt ttcctaacng gactgtgact nataaaggnt 660 
gaccnttcan ggacacattg caatgaccct ttnaaacgga anaacccccg gnttaaagga 720 
aaaacaaatt tggttgggna gtccanccaa . gggccaatta nttgttncnc gggggantaa 7 80 
ancccccncc aatcgatctt cgaaatttaa acagcgctcc ggccgccacg tgcgaattcc 840 
gatatcggat gaggccagcg . cnaagcttag ttaacaccgg nggtaccgat cacgcgtnag 900- 
gcgccnccca tggncatatg ngctagcntg cggccgcnat gcattctgca gcgatcgcag 960 
ctgagtacac gagctcaccc gcggagtcga caagat.ccaa gtactacccg ggnatacgta 102 0 
actagtgcat gctcgcgaaa tatttaggcc ttatcgaatt aa 1062 



<210> 12 

<211> 1738 

<212> DNA 

<213> Staphylococcus warneri 
.<220> 

<221> modif ied_base 

<222> (3) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 

<222> (5) 

<2 23> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 

<222> (11) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (24) 

<223> a, c, t, g, other or unknown, 



<220> 

<221> modified base 
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<222> (45) 

<223> a, t, g, other or unknown" 
<220> 

<221> modif ied_base 
<222> (64) 

<223> a, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (67) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (92) 

<223> a, c, t, g, other or unknown 
<220> 

<2 2l> modif ied_base 
<222> (115) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (170) 

<223> a, c, t, g, other or unknown 
<220> 

<2 2l> modif ied_base 
<222> (185) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (233) 

.<22 3> a, c, t,. g, other or unknown 
<220> 

<221> modif ied_base 
<222> (243) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (253) 

<223> a, c, t/ g, other or unknown 
<220> 

<221> modif ied_base 
<222> (265) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (288) 

<223>a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (294) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (309) 

<223>a, t, g, other or unknown 

<220> 

<2 21> modif ied_base 
<222> (315) 

<2 23>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (320) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (339) 

<223>*a, c, t, g, other or unlcnown 
<220> 

<221> modif ied_base 
<222> (344) 

<223>a, c, t, other or unknown 
<220> 

<221> modif ied_base 
<222> (347) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (377) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (379) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (393) 

<223> a, t, g, other or unknown 

<220> 

<221> modif ied_base 
<222> (410) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modified base 
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<222> (424) 

<2 23>a, c, t, other or unknown 
<220> 

<2 21> modif ied_base 

<222> (465) 

<223> a, c, t,- g, other or unknown 
<220> 

<221> modif ied_base 

<222> (479) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (490) 

<223> a, c, t/ g, other or unknown 
<220> 

<221> modif ied_base 

<222> (504) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (513) 

<2 23>a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 

<222> (519) 

<2 23>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base ' 

<222> (522) 

.<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (526) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (537) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (539) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (548) 

<223> a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (563) . . (564) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (587) 

<223>a, c, t, g, Other or unknown 
<220> 

<221> modif ied_base 
<222> (595) 

<223> a, c, t, g, other or unknown. 
<220> 

<221> modif ied_base 
<222> (599) 

<223>a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (602) . . (603) 

<223> a, c, t, g, other or unknown- 
<220> 

<221> modif ied_base 
<222> (626) 

<223>a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (629) 

<223> a, t, g, other or unknown' 
<220> 

♦<221> modif ied_base 
<222> (643) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (688) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (840) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1078) 

<223> a, c, t, g, other or unknown 



<220> 

<221> modified base 
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<222> (1106) . . (1107) 

<223> a, c, t, g, other or unknown 

<220> 

<221> modif ied_base 
<222> (1123) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1143) 

<223>a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (1180) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1193) 

<223>a, c, t, g, other or unJcnown 
<220> 

<22l> modif ied_base 
<222> (1229) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1244) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1250) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1274) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (1312) . . (1313) 

<223> a, c, t, g, other or unknown 

<220> 

<221> modif ied_base 
<222> (1316) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (1318) . . (1319) 

<223> a, c, t, g, other or unknown 
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<220> 

<2 21> modif ied_base 
<222> (1321) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1348) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (1353) . - (1354) 

<223> a, c, t, g, other or unknown 

<220> 

<221> modif ied_base 
<222> (1356) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 

<222> (1375) . . (1376) 

<223> a, c, t, g, other or unknown 

<220> 

<221> modif ied_base 

<222> (1401) . . (1404) 

<22 3> a, c, t,- g, other or unknown 

<220> 

<221> modif ied_base 

<222> (1407) . . (1410) 

<223> a, c, t, g, other or unknown 

<220> 

.<221> modif ied_base 

<222> (1413) 

<22 3> a, c, t/ g, other or unknown 
<220> 

<221> modif ied_base 

<222> (1423) 

<223> a, c, t, g, other or unknown 
<220> 

<22 1> modif ied_base 

<222> (1454) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (1471) 

<223> a, c, t, g, other or unknown 



<220> 

<221> modif ied_base 
<222> (1475) 
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<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (1489) 

<2 23> a, c, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1496) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (1509) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 

<222> (1535) . . (1536) 

<223> a, c, t, g, other or unknown 

<220> 

<2 21> modif ied_base 

<222> (1551) , , (1552) 

<223> a, c, t, g, other or unknown 

<220> 

<221> modif ied_base 
<222> (1557) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 

<222> (1571) . . (1572) 

<223> a, c, t, g, other or unknown 

<220> 

<221> modif ied_base 
<222> (1593) 

<223> a, c, t, g, other or unknown 
<220> 

<2 2l> modif ied_base 
<222> (1605) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (1609) 

<2 23> a, c, t, g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (1688) 

<223> a, c, t, g, other or unknown 



<400> 12 
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tanancttgt ntctgctgca cccnatcacg acagggaccc ggggngggtt cgcgctctat 60 

ggcncgngga acttaatgct ■ ggactacggt tnaggactga cagacacgtg gactnaaagc 12 0' 

ttgctgaccg aactatcacg actggtcgtg ctaagttgga ccacacattn cctgacaggg 18 0 

gaaanacccg ccatatccat cttgtggccc aacagtgagt taaccgtgtc gancttatat 240 

ganggatcac tgnattcgag ctccntctta tgttcttcgc taacatanca tgtngtcata. 300 

tgtcaatang tgacnctggn cgtggatcac accgggctna ttgntgnatt cgaatttatg 3 60 

tcaacaactt gttgcangnt ggatgaattg gtnacaggga ctttggccan catcctatac 42 0 

catngcatcc ttccccatgg gctttaccga aagcgccacg aaaanggcct cggaaaagnc 4 80 

aatttttacn ggctccactt tgcntttttc aantatgcng anctgnaccg gacggtnana 540 

atgtacanga accttgtacg tcnncaagac atttaggttg tgaccgntta gcatnagcng 60 0 

tnntaaacag tagaacaatg tgtganccnt aactaaaaaa tanacagcgt taaaatcacg 660. 

attctggatg aaaatgatca tgcaatancc gaaagcgaag gcgctaaagg caatgtaact 72 0 

attcaaaatc ctatattgtg gcaaccttta catgcctatt tatacaatat gaaagtagaa 780 

ttactcaacg ataatgagtg tgtagatgtt tatacagaac gtttcggtat tcgatctgtn .840 

gaagtgaagg atggacagtt tttaattaat gacaaaccat tttatttcaa aggtttcggt- 900 

aaacatgaag atacctatta aaatggtcga ggcttaaacg aatcagccaa cgtcatggac 960 

atcaacttaa tgaaatggat a'ggtgctaat tcatttagaa cctctcatta cccatattca 1020 

gaagaaatga tgcgtttagc agatgaacaa ggtattgtag tgatagatga gacaacangt 108 0 

gtcggtatac atcttaattt tatggnnacc ttaggtggct ccntcgcaca tgatacatgg 1140 

aangaatttg acactctcga gtttcataaa gaagtcatan aagacttgat tgngagagac 1200 

aagaatcatg catgggtagt . catgtggtna tttggcaatg agcnagggtn aaataaaggg 12 60 

ggtgctaaag catnctttga gccatttgtt aatttagcag gtgaaaaaga tnntcngnnt 1320 

ngcccagtga ctatcgttac tatattanct gcrmancgaa atgtatgtga agttnnagat 13 8 0 

ttagtcgatg tggtttgtct nnnnagnnnn tanggttggt atncacaatc aggtgattta 1440 

gaaggtgcta aacnagcatt agataaggag ntagncgaat ggtggaaang acaacnaaat 1500 

aagccaatna tgtttacaga gtatggtgtg gatanngttg taggtttaca nncgatncct 1560 

gataaaatgc nnccagaaga gtataaaatg agnttttata aaggntatna taaaattatg 162 0 

gataaacgat cgcagctgag tacacgagct cacccgcgga gtcgacaaga tccaagtact 1680 

acccgggnat acgtaactag tgcatgctcg ' cgaaatattt aggccttatc gaattaat 173 8 

<210> 13 
<211> 628 
<212> DNA 

<213> Staphylococcus hominis 
.<220> 

<221> modif ied_base 
<222> (7) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (20) 

<223> a, c, t, g, other or unknown 
<400> 13 ■ 

tgtgggnctt tgttccttgn tcagctcccc aacggcttga agtactcgta cgcgccctct 60 
tcctcagtcg ccgcctcgtt ggcgatgctc cacatcacga cgcttggatg gttcttgtca 120 
cgagacacca gttcacggag . aacgtcttga tggtgctcaa acgtccgaat cttctcccag 180- 
gtactgacgc gctcgctgcc ttcgccgagt cccgtggtgg ccatgaagtt gaggtgcacg 24 0 
ccaactgccg gagtctcgtc gatcacgacc agaccctcgc gatccgcaag acgcatcaac 3 00 
tcttcagagt acggatagtg tgcggtccgg aagctgttgg cgccgatcca tttgaggata 3 60 
ttgaaatcca tcacattgct cgcttcgtta aagccacggc cgttgatagg agtgtcctca' 420 
tgtttgccaa agcccttgaa gtagaacggt ttgttgttga tgaggaactt gccgtcgttg 4 80 
acttcacggt ccgcacgccg aacggctctt catagacatc gatggtcaag tcccgtcgtt 54 0 
caccagttcc actttgatct ggtagagata cgtgttcaag tggttcccag aggatgacat 600 
tcggaatctt cacgttaccg ctcaagcc 628 
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<210> 14 

<211> 1689 

<212> DNA 

<213> Thermotoga maritima 



<220> 

<221> modif ied_base 
<222> (181) 

<223> a, c, t, g, other or unknown 
<400> 14 ■ 

atggtaagac cgcaacgaaa caagaagaga tttattctta tcttgaatgg agtttggaat 60 
cttgaagtaa ccagcaaaga cagaccaatc gccgttcctg gaagctggaa tgagcagtac 120 
caggatctgt gctacgaaga " aggacccttc acctacaaaa ccaccttcta cgttccgaag 180 
naactttcac aaaaacacat cagactttac tttgctgcgg tgaacacgga ctgcgaggtc 240 
ttcctcaacg gagagaaagt gggagagaat cacattgaat accttccctt cgaagtagat 3 00 
gtgacgggga aagtgaaatc cggagagaac gaactcaggg tggttgttga gaacagattg 360 
aaagtgggag gatttccctc gaaggttcca gacagcggca ctcacaccgt gggatttttt 420 
ggaagttttc cacctgcaaa cttcgacttc ttcccctacg gtggaatcat aaggcctgtt 480 
ctgatagagt tcacagacca cgcgaggata ctcgacatct gggtggacac gagtgagtct 540 • 
gaaccggaga agaaacttgg aaaagtgaaa gtgaagatag aagtctcaga agaagcggtg 600 
ggacaggaga tgacgatcaa acttggagag gaagagaaaa agattagaac atccaacaga 660 
ttcgtcgaag gggagttcat . cctcgaaaac gccaggttct ggagcctcga agatccatat 720- 
ctttatcctc tcaaggtgga acttgaaaaa gacgagtaca ctctggacat cggaatcaga 780 
acgatcagct gggacgagaa gaggctctat ctgaacggga aacctgtctt tttgaagggc 840 
tttggaaagc acgaggaatt ccccgttctg gggcagggca ccttttatcc attgatgata 900 
aaagacttca accttctgaa gtggatcaac gcgaattctt tcaggacctc tcactatcct" 960 
tacagtgaag agtggctgga tcttgccgac agactcggaa tccttgtgat agacgaagcc 1020 
ccgcacgttg gtatcacaag gtaccactac aatcccgaga ctcagaagat agcagaagac .1080 
aacataagaa gaatgatcga cagacacaag aaccatccca gtgtgatcat gtggagtgtg 114 0 
gcgaacgaac cagagtccaa ccatccagac gcggagggtt tcttcaaagc cctttatgag 12 00 
actgccaatg aaatggatcg aacacgcccc gttgtcatgg tgagcatgat ggacgcacca 1260 
gacgagagaa caagagacgt ggcgctgaag tacttcgaca tcgtctgtgt gaacaggtac 13 2 0 
tacggctggt acatctatca gggaaggata gaagaaggac ttcaagctct ggaaaaagac 13 80 
.atagaagagc tctatgcaag gcacagaaag cccatctttg tcacagaatt cggtgcggac 144 0 
gcgatagctg gcatccacta cgatccacct caaatgttct ccgaagagta ccaagcagag 1500 
ctcgttgaaa agacgatcag gctccttttg aaaaaagact acatcatcgg aacacacgtg 1560 
tgggcctttg cagattttaa gactcctcag aatgtgagaa gacccattct caaccacaag 1620 
ggtgttttca caagagacag acaacccaaa ctcgttgctc atgtactgag aagactgtgg 168 0 
agtgaggtt 1689 



<210> 15 
<211> 602 
<212> PRT 

<213> Staphylococcus sp. 
<400> 15 

Met Leu Tyr Pro lie Asn Thr Glu Thr Arg Gly Val Phe Asp Leu Asn 
15 10 15 

Gly Val Trp Asn Phe Lys Leu Asp Tyr Gly Lys Gly Leu Glu Glu Lys 
20 .25 30 



Trp Tyr Glu Ser Lys Leu Thr Asp Thr lie Ser Met Ala Val Pro Ser 
35 40 45 



Ser Tyr Asn Asp 
50 

Tyr Val Trp Tyr 
65 

Gin Arg lie Val 



Tyr Val Asn Gly 
100 

Phe Glu Ala Glu 
115 

Thr Val Ala Val 
130 

Leu Tyr Ser Glu 
145 

Lys Pro Asn Phe 



Lys lie Tyr Thr 
180 

Thr Asp Phe Asn 
195 

Gin Gly Lys Ala 
210 

Lys Val Val Ala 
225 

Asn Val lie Leu 



Val Glu Leu Val 
260 

Phe Gly Val Arg 
275 

Asn Lys Pro Phe 
290 

lie Asn Gly Arg 
305 

lie Leu Lys Trp 




He Gly Val Thr 
55 

Glu Arg Glu Phe 
70 

Leu Arg Phe Gly 
85 

Glu Leu Val Val 



He Asn Asn Ser 
120 

Asp Asn He Leu 
135 

Arg His Glu Glu 
150 

Asp Phe Phe Asn 
165 

Thr Pro Phe Thr 



Gly Pro Thr Gly 
200 

Glu Thr Val Lys 
215 

Ser Thr Glu Gly 
230 

Trp Glu Pro Leu 
245 

Asn Asp Gly Leu 



Thr Val Glu Val 
280 

Tyr Phe Lys Gly 
295 

Gly Phe Asn Glu 
310 

lie Gly Ala Asn 
325 
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Lys Glu He Arg 
60 

Thr Val Pro Ala 

. 75 

Ser Ala Thr His 
90 

Glu His Lys Gly 
105 

Leu Arg Asp Gly 



Asp Asp Ser Thr 
140 

Gly Leu Gly Lys 
155 

Tyr Ala Gly Leu 
170 

Tyr Val Glu Asp 
185 

Thr Val Thr Tyr 



Val Ser Val Val 
220 

Leu Ser- Gly Asn 
235 

Asn Thr Tyr Leu 

. 250 

Thr He. Asp Val 
265 

Asn Asp Gly Lys 



Phe Gly Lys His 
300 

Ala Ser Asn Val 
• 315 

Ser Phe Arg Thr 
330 




Asn His He Gly 



Tyr Leu Lys Asp 
80 

Lys Ala He Val 
95 

Gly Phe Leu Pro 
110 

Met Asn Arg Val 
125 

Leu Pro Val Gly 



Val He Arg Asn 
160 

His Arg Pro Val 
175 

He Ser Val Val 
190 

Thr Val Asp Phe 
205 

Asp Glu Glu -Gly 



Val Glu He Pro 
240 

Tyr Gin He Lys 
255 

Tyr Glu Glu Pro 
270 

Phe Leu He Asn 
285 

Glu Asp Thr Pro 



Met Asp Phe Asn 
320 

Ala His Tyr Pro 
33 5 



Tyr Ser Glu Glu Leu Met Arg Leu Ala Asp Arg Glu Gly Leu Val Val 
340 345 350 
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lie Asp Glu Thr Pro Ala Val Gly Val His" Leu Asn Phe Met Ala Thr 
355 360 365 

Thr Gly Leu Gly Glu Gly Ser Glu Arg Val Ser Thr Trp Glu Lys lie 
370 375 380 

Arg Thr Phe Glu His His Gin Asp Val Leu' Arg Glu Leu Val Ser Arg 
385 390 395 400 

Asp Lys Asn His Pro Ser Val Val Met Trp Ser lie Ala Asn Glu Ala 
405 410 415 

Ala Thr Glu Glu Glu Gly Ala Tyr Glu .Tyr Phe Lys Pro Leu Val Glu 
420 425 430 

Leu Thr Lys Glu Leu Asp Pro Gin Lys Arg Pro Val Thr lie Val Leu 
435 440 445 

Phe Val Met Ala Thr Pro Glu Thr Asp Lys Val Ala Glu Leu lie Asp 
450 455 • 460 

Val lie Ala Leu Asn Arg Tyr Asn Gly Trp Tyr Phe Asp Gly Gly Asp 
465 470 .475 480 

Leu Glu Ala Ala Lys Val His Leu Arg Gin Glu Phe His Ala Trp Asn 
485 490 495 

Lys Arg Cys Pro Gly Lys Pro lie Met lie Thr Glu Tyr Gly Ala Asp 
500 505 510 

Thr Val Ala Gly Phe His Asp lie Asp Pro Val Met Phe Thr Glu Glu 
515 520 525 

Tyr Gin Val Glu Tyr Tyr Gin Ala Asn His Val Val Phe Asp Glu Phe 
530 535 540 

XSlu Asn Phe Val Gly Glu Gin Ala Trp Asn Phe Ala Asp Phe Ala Thr 
545 550 555 560 

Ser Gin Gly Val Met Arg Val Gin Gly Asn Lys Lys Gly Val Phe Thr 
565 570 575 

Arg Asp Arg Lys Pro Lys Leu Ala Ala His Val Phe Arg Glu Arg Trp 
580 585 590 

Thr Asn lie Pro Asp Phe Gly Tyr Lys Asn 
595 600 



<210> 16 
<211> 613 
<212> PRT 

<213> Homo sapiens 



<400> 16 

Leu Gly Leu Gin Gly Gly Met Leu Tyr Pro Gin Glu Ser 
15 10 



Pro Ser Arg 
15 
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Glu Cys Lys Glu Leu Asp Gly Leu Trp Ser. Phe Arg Ala Asp Phe Ser 

20 25 30 

Asp Asn Arg Arg Arg Gly Phe Glu Glu Gin Trp Tyr Arg Arg Pro Leu 

35 40 45 

Trp Glu Ser Gly Pro Thr Val Asp Met Pro Val Pro Ser Ser Phe Asn 

50 55 60 

Asp lie Ser Gin Asp Trp Arg Leu Arg His Phe Val Gly Trp Val Trp 

65 70 - 75 80 

Tyr Glu Arg Glu Val lie Leu Pro Glu Arg Trp Thr Gin Asp Leu Arg 

85 . 90 95 

Thr Arg Val Val Leu Arg He Gly Ser Ala His Ser Tyr Ala He Val 

100 105 110 



Trp Val Asn Gly 
115 

Phe Glu Ala Asp 
130 

Arg Leu Arg He 
145 

Leu Pro Pro Gly 



Lys Gly Tyr Phe 
180 

Gly Leu Gin Arg 
195 

J^sp Asp He Thr 
210 

Asn Tyr Gin He 
225 



Val Asp Thr Leu 
120- 

He Ser Asn Leu 
135 

Thr He Ala He 
150 

Thr He Gin Tyr 
165 

Val Gin Asn Thr 



Ser Val Leu Leu 
200 

Val Thr Thr Ser 
215 

Ser Val Lys Gly 
230 



Glu" His Glu Gly 



Val Gin Val Gly 
140 

Asn Asn Thr Leu 
155 

Leu Thr Asp Thr 
170 

Tyr Phe Asp Phe 
185 

Tyr Thr' Thr Pro 



Val Glu Gin Asp 
220 

Ser Asn Leu Phe 
235 



Gly Tyr Leu Pro 
125 

Pro Leu Pro Ser 



Thr Pro Thr Thr 
160 

Ser Lys Tyr Pro 
175 

Phe Asn Tyr Ala 
190 

Thr Thr Tyr He 
205 

Ser Gly Leu Val 



Lys Leu Glu Val 
240 



Arg Leu Leu Asp 



Gin Gly Gin Leu 
260 

Met His Glu Arg 
275 

Ala Gin Thr Ser 
290 

Gly He Arg Thr 
305 



Ala Glu Asn Lys 
245 

Lys Val Pro Gly 



Pro Ala Tyr Leu 
280 

Leu Gly Pro Val 
295 

Val Ala Val Thr 
310 



Val Val Ala Asn 
250 

Val Ser Leu Trp 
265 

Tyr Ser Leu Glu 



Ser Asp Phe Tyr 
300 

Lys Ser Gin Phe 
315 



Gly Thr Gly Thr 
255 

Trp Pro Tyr Leu 
270 

Val Gin Leu Thr 
285 

Thr Leu Pro Val 



Leu He Asn Gly 
320 



Lys Pro Phe Tyr Phe His Gly Val Asn Lys His Glu Asp Ala Asp He 



Arg Gly Lys Gly 
340 

Leu Arg Trp Leu 
355 

Ala Glu Glu Val 
370 

Asp Glu Cys Pro 
385 

Val Ser Leu His 



Asp Lys Asn His 
420 

Ala Ser His Leu 
435 

His Thr Lys Ser 
450 

Ser Asn Tyr Ala 
465 

Leu Asn Ser Tyr 



He Gin Leu Gin 
500 

Gin Lys Pro He 
515 

Phe His Gin Asp 
530 

Leu Leu Glu Gin 
545 

Val Val Gly Glu 



Ser Pro Thr Arg 
5 80 

Arg Gin Pro Lys 
595 

He Ala Asn Glu 
610 




325 

Phe Asp Trp Pro 



Gly Ala Asn Ala 
360 

Met Gin Met Cys 
375 

Gly Val Gly Leu 
390 

His His Met Gin 
405 

Pro Ala Val Val 



Glu Ser Ala Gly 
440 

Leu Asp Pro Ser 
455 

Ala Asp Lys Gly 
470 

Tyr Ser Trp Tyr 
485 

Leu Ala Thr Gin 



He Gin Ser Glu 
52 0 

Pro Pro Leu Met 
535 

Tyr His Leu Gly 
550 

Leu He Trp Asn 
565 

Val Leu Gly Asn 



Ser Ala Ala Phe 
600 

Thr 



51 . 
330 

Leu Leu Val Lys 
345 

Phe Arg Thr Ser 



Asp Arg- Tyr Gly 
380 

Ala Leu Pro Gin 
395 

Val Met- Glu Glu 
410 

Met Trp Ser Val 
42 5 

Tyr Tyr Leu Lys 



Arg Pro Val Thr 
460 

Ala Pro Tyr Val 
. 475 

His Asp Tyr Gly 
■490 

Phe Glu Asn Trp 
505 

Tyr Gly Ala Glu 



Phe Thr Glu Glu 
540 

Leu Asp Gin Lys 
555 

Phe Ala Asp Phe 
570 

Lys Lys Gly He 
585 

Leu Leu Arg Glu 




335 

Asp Phe Asn Leu 
350 

His Tyr Pro -Tyr 
365 

He Val Val He 



Phe Phe Asn Asn 
400 

Val Val Arg Arg 
415 " 

Ala Asn Glu Pro 
430 

Met Val He Ala 
445 

Phe Val Ser Asn 



Asp Val He Cys 
480 

His Leu Glu Leu 
495 

Tyr Lys Lys Tyr 
510 

Thr He Ala Gly 
525 

Tyr Gin Lys Ser 



Arg Arg Lys Tyr 
560 

Met Thr . Glu Gin 
575 

Phe Thr Arg Gin 
590 

Arg Tyr Trp Lys 
605 



<210> 17 



52 

<211> 603 
<212> PRT 

<213> Escherichia coli 
<400> 17 

Met Leu Arg Pro Val Glu Thr Pro Thr Arg Glu lie Lys Lys Leu Asp 
15 10 15 

Gly Leu Trp Ala Phe Ser Leu Asp Arg Glu Asn Cys Gly lie Asp Gin 
20 25 30 . 

Arg Trp Trp Glu Ser Ala Leu Gin Glu Ser Arg Ala lie Ala Val Pro 
35 40 45 

Gly Ser Phe Asn Asp Gin P^e Ala Asp Ala Asp lie Arg Asn Tyr Ala 
50 55 60 

Gly Asn Val Trp Tyr Gin Arg Glu Val Phe lie Pro Lys Gly Trp Ala 
65 70 75 80 

Gly Gin Arg lie Val Leu Arg Phe Asp Ala Val Thr His Tyr Gly Lys 
85 90 95 

Val Trp Val Asn Asn Gin Glu Val Met Glu His Gin Gly Gly Tyr Thr 
100 105 110 

Pro Phe Glu Ala Asp Val Thr Pro Tyr Val lie Ala Gly Lys Ser Val 
115 120 125 

Arg lie Thr Val Cys Val Asn Asn Glu Leu Asn Trp Gin Thr He Pro 
130 135 140 

Pro Gly Met Val lie Thr Asp Glu Asn Gly Lys Lys Lys Gin Ser Tyr 
145 150 155 ' 160 

Phe His Asp Phe Phe Asn Tyr Ala Gly He His Arg Ser Val Met Leu 
165 ■ 170 175 

Tyr Thr Thr Pro Asn Thr Trp Val Asp Asp" He Thr Val Val Thr .His 
180 185 190 

Val Ala Gin Asp Cys Asn His Ala Ser Val. Asp Trp Gin Val Val Ala 
195 200 205 

Asn Gly Asp Val Ser Val Glu Leu Arg Asp Ala Asp Gin Gin Val Val 
210 215 220 

Ala Thr Gly Gin Gly Thr Ser Gly Thr Leu. Gin Val Val Asn Pro His 
225 230 235 240 

Leu Trp Gin Pro Gly Glu Gly Tyr Leu Tyr Glu Leu Cys Val Thr Ala 
245 250- 255 

Lys Ser Gin Thr Glu Cys Asp He Tyr Pro Leu Arg Val Gly He Arg 
260 265 270 



Ser Val Ala Val Lys Gly Glu Gin Phe Leu He Asn His Lys Pro Phe 
275 280 285 
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Tyr Phe Thr Gly Phe Gly Arg His Glu Asp Ala Asp Leu Arg Gly Lys 
290 295 300 

Gly Phe Asp Asn Val Leu Met Val His Asp His Ala Leu Met Asp Trp 
305 310 315 320 

lie Gly Ala Asn Ser Tyr Arg Thr Ser His Tyr Pro Tyr Ala Glu Glu 
325 330 335 

Met Leu Asp Trp Ala Asp Glu His Gly lie Val Val He Asp Glu Thr 
340 345 350 

Ala Ala Val Gly Phe Asn Leu Ser Leu Gly He Gly Phe Glu Ala Gly 
355 360 365 

Asn Lys Pro Lys Glu Leu Tyr Ser Glu Glu Ala Val Asn Gly Glu Thr 
370 375 380 

Gin Gin Ala His Leu Gin Ala He Lys Glu Leu He Ala Arg Asp Lys 
385 390 395 400 

Asn His Pro Ser Val Val Met Trp Ser He Ala Asn Glu Pro Asp Thr 
405 410' 415 . 

Arg Pro Gin Gly Ala Arg Glu Tyr Phe Ala Pro Leu Ala Glu Ala Thr 
420 425 430 

Arg Lys Leu Asp Pro Thr Arg Pro He Thr Cys Val Asn Val Met Phe 
435 440 445 

Cys Asp Ala His Thr Asp Thr He Ser Asp Leu Phe Asp Val Leu Cys 
450 455 460 

Leu Asn Arg Tyr Tyr Gly Trp Tyr Val Gin Ser Gly Asp Leu Glu Thr 
465 470 475 480 

Ala Glu Lys Val Leu Glu Lys Glu Leu Leu Ala Trp Gin Glu Lys Leu 
485 490 495 

His Gin Pro He He He Thr Glu Tyr Gly Val Asp Thr Leu Ala Gly 
500 505 510 

Leu His Ser Met Tyr Thr Asp Met Trp Ser Glu Glu Tyr Gin Cys Ala 
515 520 525 

Trp Leu Asp Met Tyr His Arg Val Phe Asp Arg Val Ser Ala Val Val 
530 535 540 

Gly Glu Gin Val Trp Asn Phe Ala Asp Phe Ala Thr Ser Gin Gly He 
545 550 555 560 

Leu Arg Val Gly Gly Asn Lys Lys Gly He Phe Thr Arg Asp Arg .Lys 
565 570 575 



Pro Lys Ser Ala Ala Phe Leu Leu Gin Lys Arg Trp Thr Gly Met Asn 
580 585 590 
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Phe Gly Glu Lys Pro Gin Gin Gly Gly Lys Gin 
595 600 



<210> 18 
<211> 607 

<212> PRT f 
<213> Staphylococcus sp . 

<400> 18 

Met Val Asp Leu Thr Ser Leu Tyr Pro lie Asn Thr Glu Thr" Arg Gly 
1 5 10-' 15 

Val Phe Asp Leu Asn Gly Val Trp Asn Phe Lys Leu Asp Tyr Gly Lys 
20 25 30 

Gly Leu Glu Glu Lys Trp Tyr Glu Ser Lys Leu Thr Asp Thr lie Ser 
35 40 ■ 45 

Met Ala Val Pro Ser Ser Tyr Asn Asp lie Gly Val Thr Lys Glu lie 
50 55 60 ' 

Arg Asn His lie Gly Tyr Val Trp Tyr Glu Arg Glu Phe Thr Val Pro 
65 70 75 .80 

Ala Tyr Leu Lys Asp Gin Arg lie Val Leu Arg Phe Gly Ser Ala Thr 
85 90 - 95 

His Lys Ala lie Val Tyr Val Asn Gly Glu Leu Val Val Glu His Lys 
100 105 110- 

Gly Gly Phe Leu Pro Phe Glu Ala Glu lie Asn Asn Ser Leu Arg Asp 
115 120 125 

Gly Met Asn Arg Val Thr Val Ala Val Asp Asn lie Leu Asp Asp Ser 
130 135 140 

Thr Leu Pro Val Gly Leu Tyr Ser Glu Arg His Glu Glu Gly Leu Gly 
145 150 155 160 

Lys Val lie Arg Asn Lys Pro Asn Phe Asp- Phe Phe Asn Tyr Ala Gly 



Leu His Arg Pro Val Lys lie Tyr Thr Thr Pro Phe Thr Tyr Val Glu 
180 185 190 

Asp lie Ser Val Val Thr Asp Phe Asn Gly Pro Thr Gly Thr Val Thr 
195 200 205 

Tyr Thr Val Asp Phe Gin Gly Lys Ala Glu Thr Val Lys Val Ser Val 
210 215 220 

Val Asp Glu Glu Gly Lys Val Val Ala Ser Thr Glu Gly Leu Ser Gly 



165 



170 



175 



225 



230 



235 



240 



Asn Val Glu lie Pro Asn Val lie Leu Trp Glu Pro Leu Asn Thr Tyr 
245 250 255 



Leu Tyr Gin lie 
260 

Val Tyr Glu Glu 
275 

Lys Phe Leu lie 
290 

His Glu Asp Thr 
3 05 

Val Met Asp Phe 



Thr Ala His Tyr 
3 40 

Glu Gly Leu Val 
355 

Asn Phe Met Ala 
370 

Thr Trp Glu Lys 
385 

Glu Leu Val Ser 



lie Ala Asn Glu 
420 

Lys Pro Leu Val 
435 

Val Thr He Val 
450 

Ala Glu Leu He 
465 

Phe Asp Gly Gly 



Phe His Ala Trp 
500 

Glu Tyr Gly Ala 
515 

Met Phe Thr Glu 
530 

Val Phe Asp Glu 
545 

Ala Asp Phe Ala 




Lys Val Glu Leu 



Pro Phe Gly Val 
280 

Asn Asn Lys Pro 
295 

Pro He Asn Gly 
310 

Asn He Leu Lys 
325 

Pro Tyr Ser Glu 



Val He Asp Glu 
360 

Thr Thr Gly Leu 
375 

He Arg Thr Phe 
390 

Arg Asp Lys Asn 
405 

Ala Ala Thr Glu 



Glu Leu Thr Lys 
440 

Leu Phe Val Met 
455 

Asp Val He Ala 
470 

Asp Leu Glu Ala 
485 

Asn Lys Arg Cys 



Asp Thr Val Ala 
520 

Glu Tyr Gin Val 
535 

Phe Glu Asn Phe 
550 

Thr Ser Gin Gly 



55 

Val Asn Asp Gly 
265 

Arg Thr Val Glu 



Phe Tyr Phe Lys 
300 

Arg Gly Phe Asn 
315 

Trp He" Gly Ala 
330 

Glu Leu- Met Arg 
345 

Thr Pro Ala Val 



Gly Glu Gly Ser 
380 

Glu His His Gin 
395 

His Pro Ser Val 
410 

Glu Glu Gly Ala 
425 

Glu Leu Asp Pro 



Ala Thr Pro Glu 
460 

Leu Asn Arg Tyr 
475 

Ala Lys Val His 
490 

Pro Gly Lys Pro 
505 

Gly Phe His Asp 



Glu Tyr Tyr Gin 
540 

Val Gly* Glu Gin 
555 

Val Met Arg Val 




Leu Thr He Asp 
270 

Val Asn Asp Gly 
285 

Gly Phe Gly Lys 



Glu Ala Ser Asn 
320 

Asn Ser Phe Arg 
335 

Leu Ala Asp Arg 
350 

Gly Val His Leu 
365 

Glu Arg Val Ser 



Asp Val Leu Arg 
400 

Val Met Trp Ser 
415 

Tyr Glu Tyr Phe 
430 

Gin Lys. Arg Pro 
445 

Thr Asp Lys Val 



Asn Gly Trp Tyr 
480 

Leu Arg Gin Glu 
495 

He Met He Thr 
510 

He Asp Pro Val 
525 

Ala Asn His Val 



Ala Trp Asn Phe 
560 

Gin Gly Asn Lys 



56 



Lys Gly Val Phe 
580 

Phe Arg Glu Arg 
595 



565 

Thr Arg Asp Arg 

Trp Thr Asn lie 
600 



570 

Lys Pro Lys Leu 
585 

Pro Asp Phe Gly 



575 

Ala Ala His Val 
590 

Tyr Lys Asn 
605 



<210> 


19 


<211> 


376 


<212> 


PRT 


<213> 


Staphylococcus 


<220> 




<221> 


MOD_RES 


<222> 


(209) 


<223> 


Any amino acid 


<220> 




<221> 


MOD RES . 


<222> 


(351) 


<223> 


Any amino acid 


<400> 


19 



Gly Leu Ser Gly Asn Val Glu lie Pro Asn Val lie Leu Trp Glu Pro 

1 5 10 15 • 

Leu Asn Thr Tyr Leu Tyr Gin lie Lys Val Glu Leu Val Asn Asp Gly 
20 25 ■ • 30 

Leu Thr lie Asp Val Tyr Glu Glu Pro Phe Gly Val Arg Thr Val Glu 
35 40 45 

Val Asn Asp Gly Lys Phe Leu lie Asn Asn Lys Pro Phe Tyr Phe Lys 
50 .55 60 

Gly Phe Gly Lys His Glu Asp Thr Pro lie Asn Gly Arg Gly. Phe Asn 
65 70 75 80 

Glu Ala Ser Asn Val Met Asp Phe Asn lie Leu Lys Trp lie Gly Ala 
85 ' 90 95 

Asn Ser Phe Arg Thr Ala His Tyr Pro Tyr Ser Glu Glu Leu Met Arg 
100 105 110 

Leu Ala Asp Arg Glu Gly Leu Val Val lie Asp Glu Thr Pro Ala Val 
115 120 125 

Gly Val His Leu Asn Phe Met Ala Thr Thr Gly Leu Gly Glu Gly Ser 
130 135 140 

Glu Arg Val Ser Thr Trp Glu Lys lie Arg Thr Phe Glu His His Gin 
145 150 155 160 

Asp Val Leu Arg Glu Leu Val Ser Arg Asp Lys Asn His Pro Ser Val 
165 170 175 



Val Met Trp Ser 
180 

Tyr Glu Tyr Phe 
195 

Xaa Lys Arg Pro 
210 

Thr Asp Lys Val 
225 

Asn Gly Trp Tyr 



Leu Arg Gin Glu 
260 

lie Met lie Thr 
275 

lie Asp Pro Val 
290 

Ala Asn His Val 
305 

Ala Trp Asn Phe 



Gin Gly Asn Lys 
340 

Ala Ala His Val 
355 

.Tyr Lys Asn Ala 
370 




lie Ala Asn Glu 



Lys Pro Leu Gly 
200 

Val Thr lie Val 
215 

Ala Glu Leu lie 
230 

Phe Asp Gly Gly 
245 

Phe His Ala Trp 



Glu Tyr Gly Ala 
280 

Met Phe Thr Glu 
295 

Val Phe Asp Glu 
310 

Ala Asp Phe Ala 
325 

Lys Gly Val Phe 



Phe Arg Glu Arg 
360 

Ser His His His 
375 



57 

Ala Ala Thr Glu 
185 

Gly Ala Ala Lys 



Leu Phe Val Met 
220 

Asp Val lie Ala 

. 235 

Asp Leu Glu Ala 
250 

Asn Lys Arg Cys 
265 

Asp Thr Val Ala 



Glu Tyr Gin Val 
300 

Phe Glu Asn Phe 
315 

Thr Ser Gin Gly 
330 

Thr Arg Asp Arg 
345 

Arg Thr. Asn lie 




Glu Glu Gly Ala 
190 

Glu Leu Asp Pro 
205 

Ala Thr Pro Glu 



Leu Asn Arg Tyr 
240 

Ala Lys . Val His 
255 

Pro Gly Lys Pro 
270 

Gly Phe Kis Asp 
285 

Glu Tyr Tyr Gin 



Val Gly Glu Gin 
320 

Val Met Arg Val 
335 

Lys Pro Xaa .Leu 
350 

Pro Asp Phe Gly 
365 



<210> 20 
<211> 535 
<212> PRT 

<213> Staphylococcus warneri 
<220> 

<221> MOD_RES 
<222> (2) 

<22 3> Any amino acid 
<220> 

<221> MOD_RES 
<222> (20) . . (21) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (29) 



<223> 



Any amino acid 



<220> 

<221> MOD_RES 
<222> (37) 

<22 3> Any amino acid 
<220> 

<2 21> MOD_RES 
<222> (55) 

<22 3> Any amino acid 
<220> 

<2 21> MOD_RES 
<222> (60) 

<223> Any amino acid 
<220> 

<221> MOD_RES 
<222> (76) 

<2 23> Any amino acid 
<220> 

<221> MOD_RES 
<222> (79) 

<22 3> Any amino acid 
<220> 

<221> MOD_RES 
<222> (83) 

<22 3> Any amino acid 
<220> 

<2 21> MOD_RES 
<222> (87) 

<2 23> Any amino acid 
<220> 

<2 21> MOD_RES 
<222> (94) 

<2 23> Any amino acid. 
<220> 

<221> MOD_RES 

<222> (105) 

<2 23> Any amino acid 

<220> 

<2 21> MOD_RES • 
<222> (113) . . (114) 
<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (124) . . (125) 
<223> Any amino acid 

<220> 



<2 21> MOD_RES 

<222> (135) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (140) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (153) 

<2 2 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (158) 

<2 23> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (162) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (169) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (172) 

<2 2 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (174) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (178) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (181) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (186) 

<2 23> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (193) 

<22 3> Any amino acid 



<220> 

<221> MOD_RES 
<222> (195) . . (197) 
<22 3> Any amino acid 

<220> 

<221> MOD_RES 
<222> (204) . . (-205) 
<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (209) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (224) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (353) 

<223> Any amino acid 

<220> 

<2 21> MOD_RES . 

<222> (362) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (368) 

<223> Any amino acid 

.<220> 

<221> MOD_RES 

<222> (374) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (387) 

<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (391) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (403) 

<223> Any amino acid 

<220> 

<221> MOD RES 



<222> (408) 

<223> Any amino acid 



<220> 

<2 21> MOD_RES 

<222> (418) 

<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (431) . . (434) 
<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (443) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (445) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (452) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (461) . . (464) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES. 

<222> (468) 

-<22 3> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (478) 

<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (484) . . (485) 
<223> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (490) 

<223> Any amino acid 

<220> 

<2 21> MOD_RES 

<222> (492) 

<22 3> Any amino acid 




<220> 

<221> MOD_RES 

<222> (496) 

<22 3> Any amino acid 

<220> 

<221> MOD_RES 

<222> (505) 

<223> Any amino acid 

<220> 

<221> MOD_RES 
<222> (510) . . (512) 
<22 3> Any amino acid 



<220> 

<221> MOD_RES 

<222> (517) 

<223> Any amino acid 

<220> 

<221> MOD_RES 

<222> (524) 

<22 3> Any amino acid 



<220> 

<221> MOD_RES ■ 
<222> (530) 
<223> Any amino 

<400> 20 
Leu Xaa Leu Leu 
1 

Leu Tyr Gly Xaa 
20 

Asp Thr Trp Thr 
35 

Leu Ser Trp Thr 
50 

lie Leu Trp Pro 
65 

Ser Leu Xaa Ser 



Val lie Cys Gin 
100 

Xaa Xaa Phe Glu 
115 



acid 



His Pro lie Thr 
5 

Xaa Asn Leu Met 



Xaa Ser Leu Leu 
40 

Thr His Xaa Leu 
55 

Asn Ser Glu Leu 
70 

Ser Ser Xaa Leu 
85 

Xaa Val Thr Leu 



Phe Met Ser Thr 
120 



Thr Gly Thr Arg 
10 

Leu Asp Tyr Gly 
25 

Thr Glu Leu Ser 



Thr Gly Glu Xaa 
60 

Thr Val Ser Xaa 
75 

Cys Ser Ser Leu 
90 

Xaa Val Asp His 
105 

Thr Cys Cys Xaa 



Gly Gly Phe Ala 
15 • . 

Xaa Gly Leu Thr 
30 

Arg Leu Val Val 
45 

Pro Ala lie Ser 



Leu Tyr Xaa Gly 
80 

Thr Xaa His Val 
95 

Thr Gly Leu lie 
110 

Xaa Asp Glu Leu 
125 



Val Thr Gly Thr Leu Ala Xaa lie Leu Tyr His Xaa lie Leu Pro His 
130 135 140 



63 

Gly Leu Tyr Arg Lys Arg His Glu Xaa Gly. Leu Gly Lys Xaa Asn Phe 
145 150 155 160 

Tyr Xaa Leu His Phe Ala Phe Phe Xaa Tyr Ala Xaa Leu Xaa Arg Thr 
165 170 175 

Val Xaa Met Tyr Xaa Asn Leu Val Arg Xaa. Gin Asp lie Val Val Thr 
180 185 190 

Xaa His Xaa Xaa Xaa Thr Val Glu Gin Cys Val Xaa Xaa Asn Lys lie 
195 200 205 

Xaa Ser Val Lys lie Thr lie Leu Asp Glu Asn Asp His Ala lie Xaa 
210 215 220 

Glu Ser Glu Gly Ala Lys Gly Asn Val Thr lie Gin Asn Pro lie Leu 
225 230 235 240 

Trp Gin Pro Leu His Ala Tyr Leu Tyr Asn Met Lys Val Glu. Leu Leu 
245 250 255 

Asn Asp Asn Glu Cys Val Asp Val Tyr Thr Glu Arg Phe Gly lie Arg 
260 265 270 

Ser Val Glu Val Lys Asp Gly Gin Phe Leu lie Asn Asp Lys Pro Phe 
275 280 285 

Tyr Phe Lys Gly Phe Gly Lys His Glu Asp Thr Tyr Asn Gly Arg Gly 
290 295 300 

Leu Asn Glu Ser Ala Asn Val Met Asp lie Asn Leu Met Lys Trp lie 
305 310 315 320 

Gly Ala Asn Ser Phe Arg Thr Ser His Tyr Pro Tyr Ser Glu Glu Met 
325 330 335 

J^et Arg Leu Ala Asp Glu Gin Gly lie Val Val He Asp Glu Thr Thr 
340 345 350 

Xaa Val Gly He His Leu Asn Phe Met Xaa Thr Leu Gly Gly Ser Xaa 
355 360 365 

Ala His Asp Thr Trp Xaa Glu Phe Asp Thr Leu Glu Phe His Lys Glu 
370 375 380 

Val He Xaa Asp Leu He Xaa Arg Asp Lys- Asn His Ala Trp Val Val 
385 390 395 400 

Met Trp Xaa Phe Gly Asn Glu Xaa Gly Xaa Asn Lys Gly Gly Ala Lys 
405 410 415 

Ala Xaa Phe Glu Pro Phe Val Asn Leu Ala Gly Glu Lys Asp Xaa Xaa 
420 425 430 

Xaa Xaa Pro Val Thr He Val Thr He Leu Xaa Ala Xaa Arg Asn Val 
435 440 445 



Cys Glu Val Xaa Asp Leu Val Asp Val Val Cys Leu Xaa Xaa Xaa Xaa 



450 

Gly Trp Tyr Xaa 
465 

Asp hys Glu Xaa 



Met Phe Thr Glu 
500 

Pro Asp Lys Met 
515 

Tyr Xaa Lys lie 
530 




455 

Gin Ser Gly Asp 
470 

Xaa Glu Trp Trp 
485 

Tyr Gly Val Asp 



Xaa Pro Glu Glu 
520 

Met Asp Lys 
535 



64 

460 

Leu Glu Gly Ala 
475 

Lys Xaa Gin Xaa 
490 

Xaa Val Val Gly 
5 05 

Tyr Lys Met Xaa 




Lys Xaa Ala Leu 
480 

Asn Lys Pro Xaa 
495 

Leu Xaa Xaa Xaa 
510 

Phe Tyr Lys .Gly 
525 



<210> 21 
<211> 563 
<212> PRT 

<213> Thermotoga maritima 



<220> 

<2 21> MOD_RES 
<222> (61) 
<223> Any amino 

<400> 21 
Met Val Arg Pro 
1 

Gly Val Trp Asn 
20 

Pro Gly Ser Trp 
35 

Pro Phe Thr Tyr 
50 

Lys His lie Arg 
65 

Phe Leu Asn Gly 



Phe Glu Val Asp 
100 

Arg Val Val Val 
115 

Val Pro Asp Ser 
130 

Pro Ala Asn Phe 
145 



acid 



Gin Arg Asn Lys 
5 

Leu Glu Val Thr 



Asn Glu Gin Tyr 
40 

Lys Thr Thr Phe 
55 

Leu Tyr Phe Ala 
70 

Glu Lys Val Gly 
85 

Val Thr Gly Lys 



Glu Asn Arg Leu 
120 

Gly Thr His Thr 
135 

Asp Phe Phe Pro 
150 



Lys Arg Phe lie 
10 

Ser Lys Asp Arg 
25 

Gin Asp Leu Cys 



Tyr Val Pro Lys 
60 

Ala Val Asn Thr 
75 

Glu Asn His lie 
90 

Val Lys Ser Gly 
105 

Lys Val Gly Gly 



Val Gly' Phe Phe 
140 

Tyr Gly Gly lie 
155 



Leu lie Leu Asn 
15 

Pro lie. Ala Val 
30 

Tyr Glu Glu Gly 
45 

Xaa Leu Ser Gin 



Asp Cys Glu Val 
80 

Glu Tyr Leu Pro 
95 

Glu Asn Glu Leu 
110 

Phe Pro Ser Lys 
125 

Gly Ser Phe Pro 



lie Arg Pro Val 
160 



65 



Leu lie Glu Phe Thr Asp His Ala Arg lie Leu Asp lie Trp Val Asp 
165 170 . 175 

Thr Ser Glu Ser Glu Pro Glu Lys Lys Leu Gly Lys Val Lys Val Lys 
180 185 190 

lie Glu Val Ser Glu Glu Ala Val Gly Gin Glu Met Thr lie Lys Leu 
195 200 205 

Gly Glu Glu Glu Lys Lys lie Arg Thr Ser Asn Arg Phe Val Glu Gly 
210 215 220 

Glu Phe lie Leu Glu Asn Ala Arg Phe Trp Ser Leu Glu Asp Pro Tyr 
225 230 235 240 

Leu Tyr Pro Leu Lys Val Glu Leu Glu Lys Asp Glu Tyr Thr Leu Asp 
245 250 255 

lie Gly lie Arg Thr lie Ser Trp Asp Glu Lys Arg Leu Tyr Leu Asn 
260 265 270 

Gly Lys Pro Val Phe Leu Lys Gly Phe Gly Lys His ,Glu Glu Phe Pro 
275 280 285 

Val Leu Gly Gin Gly Thr Phe Tyr Pro Leu Met lie Lys Asp Phe Asn 
290 295 300 

Leu Leu Lys Trp lie Asn Ala Asn Ser Phe' Arg Thr Ser His Tyr Pro 
305 310 315 320 

Tyr Ser Glu Glu Trp Leu Asp Leu Ala Asp Arg Leu Gly lie Leu Val 
325 330 335 

lie Asp Glu Ala Pro His Val Gly He Thr Arg Tyr His Tyr Asn Pro 
340 345 350 

Glu Thr Gin Lys He Ala Glu Asp Asn lie Arg Arg Met He Asp Arg 
355 360 365 

His Lys Asn His Pro Ser Val He Met Trp Ser Val Ala Asn Glu Pro 
370 375 380 

Glu Ser Asn His Pro Asp Ala Glu Gly Phe Phe Lys Ala Leu Tyr Glu 
385 390 395 .400 

Thr Ala Asn Glu Met Asp Arg Thr Arg Pro Val Val Met Val Ser Met 
405 410- 415 

Met Asp Ala Pro Asp Glu Arg Thr Arg Asp Val Ala Leu Lys Tyr Phe 
420 425 430 

Asp He Val Cys Val Asn Arg Tyr Tyr Gly Trp Tyr He Tyr Gin Gly 
435 440 445 

Arg He Glu Glu Gly Leu Gin Ala Leu Glu Lys Asp He Glu Glu Leu 
450 455 460 



66 

Tyr Ala Arg His Arg Lys Pro lie Phe Val Thr Glu Phe Gly Ala Asp 
465 470 475 480 

Ala lie Ala Gly lie His Tyr Asp Pro Pro- Gin Met Phe Ser Glu Glu 
485 490 495 

Tyr Gin Ala Glu Leu Val Glu Lys Thr lie Arg Leu Leu Leu Lys Lys 
500 505 510 

Asp Tyr lie lie Gly Thr His Val Trp Ala Phe Ala Asp Phe Lys Thr 
515 520 525 

Pro Gin Asn Val Arg Arg Pro lie Leu Asn His Lys Gly Val Phe Thr 
530 535 540 

Arg Asp Arg Gin Pro Lys Leu Val Ala His Val Leu Arg Arg Leu Trp 
545 550 555 560 

Ser Glu Val 



<210> 22 
<211> 372 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism; Enterobacter sp. 
or Salmonella sp . 

<220> 

<2 21> MOD_RES 
<222> (17) 

<223> Any amino acid 
<220> 

.<221> MOD_RES 

<222> (103) 

<223> Any amino acid 

<400> 22 

Gly Lys Leu Ser Pro Thr Pro Thr Ala Tyr lie Gin Asp Val Thr Val 
1 5 10* 15 

Xaa Thr Asp Val Leu Glu Asn Thr Glu Gin Ala Thr Val Leu Gly Asn 
20 25 30 

Val Gly Ala Asp Gly Asp lie Arg Val Glu Leu Arg Asp Gly Gin Gin 
35 40 45 

Gin lie Val Ala Gin Gly Leu Gly Ala Thr Gly lie Phe Glu Leu Asp 
50 55 .60 

Asn Pro His Leu Trp Glu Pro Gly Glu Gly Tyr Leu Tyr Glu Leu Arg 
65 70 75 80 



Val Thr Cys Glu Ala Asn Gly Glu Cys Asp Glu Tyr Pro Val Arg Val 
85 90, 95 



Gly lie Arg Ser 
100 

Lys Pro Phe Tyr 
115 

Arg Gly Lys Gly 
130 

Met Asn Trp lie 
145 

Ala Glu Lys Met 



Asn Glu Thr Ala 
180 

Phe Asp Ala Gly 
195 

Asn Gly Glu Thr 
210 

lie Ala Arg Asp 
225 

Asn Glu Pro Asp 



Leu Ala Lys Ala 
260 

Val Asn Val Met 
275 

Phe Asp Val Val 
290 

Gly Asp Leu Glu 
305 

Trp Gin Ser Lys 



Asp Thr Leu Ala 
34 0 

Lys Tyr Gin Trp 

355 

Gly Ser Val Cys 
370 




lie Thr Xaa Lys 



Leu Thr Gly Phe 
120 

Phe Asp Pro Val 
135 

Gly Ala Asn Ser 
150 

Leu Asp Trp Ala 
165 

Ala Gly Gly Phe 



Glu Arg Pro Lys 
200 

Ser Gin Gin Ala 
215 

Lys Asn His Pro 
230 

Thr Arg Pro Asn 
245 

Thr Arg Glu Leu 



Phe Cys Asp Ala 
280 

Cys Leu Asn Arg 
295 

Lys Ala Glu Gin 
310 

Leu His Arg Pro 
325 

Gly Met Pro Ser 



Lys Trp Leu Glu 
360 



67 



Gly Glu Gin Phe 
105 

Gly Arg' His Glu 



Leu Met Val His 
140 

Tyr Arg Thr Ser 
155 

Asp Glu His Val 
170 

Asn Thr Leu Ser 
185 

Glu Leu Tyr Ser 



His Leu Gin Ala 
220 

Ser Val Val Cys 
235 

Gly Ala Arg Glu 
250 

Asp Pro Thr Arg 
265 

Glu Ser Asp Thr 



Tyr Tyr Gly Trp 
300 

Met Leu Glu Gin 
315 

lie lie He Thr 
330 

Val Tyr* Pro Asp 
345 

Met Tyr His Arg 




Leu He Asn His 
110 

Asp Ala Asp Phe 
125 

Asp His Ala Leu 



His Tyr Pro Tyr 
160 

He Val Val He 
175 

Leu Gly He Thr 
190 

Glu Glu Ala He 
205 

He Lys Glu Leu 



Trp Ser He Ala 
240 

Tyr Phe Ala Pro 
255 

Pro He Thr Cys 
270 

He Thr Asp Leu 
285 

Tyr Val Gin Ser 



Glu Leu Leu Ala 
320 

Glu Tyr Gly Val 
335 

Met Trp Ser Glu 
350 

Val Phe Asp Arg 
365 



<210> 23 
<211> 603 



68 

<212> PRT 

<213> Escherichia coli 
<400> 23 

Met Leu Arg Pro Val Glu Thr Pro Thr Arg Glu lie Lys Lys Leu Asp 
15 10 15 

Gly Leu Trp Ala Phe Ser Leu Asp Arg Glu Asn Cys Gly lie Asp Gin 
20 25 30 

Arg Trp Trp Glu Ser Ala Leu Gin Glu Ser Arg Ala lie Ala Val Pro 
35 40 45 

Gly Ser Phe Asn Asp Gin Phe Ala Asp Ala Asp lie Arg Asn Tyr Ala 
50 55 60 

Gly Asn Val Trp Tyr Gin Arg Glu Val Phe lie Pro Lys Gly Trp Ala 
65 70 75 80 

Gly Gin Arg lie Val Leu Arg Phe Asp Ala Val Thr His Tyr Gly Lys 
85 90 95 

Val Trp Val Asn Asn Gin Glu Val Met Glu His Gin Gly Gly Tyr Thr 
100 105 110 

Pro Phe Glu Ala Asp Val Thr Pro Tyr Val He Ala Gly Lys Ser Val 
115 120 125 

Arg He Thr Val Cys Val Asn Asn Glu Leu Asn Trp Gin Thr He Pro 
130 135 140 

Pro Gly Met Val He Thr Asp Glu Asn Gly Lys Lys Lys Gin Ser Tyr 
145 150 155 160 

Phe His Asp Phe Phe Asn Tyr Ala Gly He His Arg Ser Val Met Leu 
165 ■ 170 175 

Tyr Thr Thr Pro Asn Thr Trp Val Asp Asp He Thr Val Val Thr His 
180 185 190 

Val Ala Gin Asp Cys Asn His Ala Ser Val. Asp Trp Gin Val Val Ala 
195 200 205 

Asn Gly Asp Val Ser Val Glu Leu Arg Asp Ala Asp Gin Gin Val Val 
210 215 220 

Ala Thr Gly Gin Gly Thr Ser Gly Thr Leu Gin Val Val Asn Pro His 
225 230 235 240 

Leu Trp Gin Pro Gly Glu Gly Tyr Leu Tyr Glu Leu Cys Val Thr Ala 
245 250 255 

Lys Ser Gin Thr Glu Cys Asp He Tyr Pro Leu Arg Val Gly He Arg 
260 265 270 



Ser Val Ala Val Lys Gly Glu Gin Phe Leu He Asn His Lys Pro Phe 
275 280 285 



69 

Tyr Phe Thr Gly Phe Gly Arg His Glu Asp Ala Asp Leu Arg Gly Lys 
290 295 300 

Gly Phe Asp Asn Val Leu Met Val His Asp His Ala Leu Met Asp Trp 
305 310 315 320 

lie Gly Ala Asn Ser Tyr Arg Thr Ser His Tyr Pro Tyr Ala Glu Glu 
■ 325 330 335 

Met Leu Asp Trp Ala Asp Glu His Gly He Val Val He Asp Glu Thr 
340 345 350 

Ala Ala Val Gly Phe Asn Leu Ser Leu Gly He Gly Phe Glu Ala Gly 
355 360 365 

Asn Lys Pro Lys Glu Leu Tyr Ser Glu Glu Ala Val Asn Gly Glu Thr 
370 375 380 

Gin Gin Ala His Leu Gin Ala He Lys Glu Leu He Ala Arg Asp Lys 
385 390 -395 400 

Asn His Pro Ser Val Val Met Trp Ser He Ala Asn Glu Pro Asp Thr 
405 410 415 

Arg Pro Gin Gly Ala Arg Glu Tyr Phe Ala Pro Leu Ala Glu Ala Thr 
420 425 430 

Arg Lys Leu Asp Pro Thr Arg Pro He Thr Cys Val Asn Val Met Phe 
435 440 445 

Cys Asp Ala His Thr Asp Thr He Ser Asp Leu Phe Asp Val Leu Cys 
450 455 460 

Leu Asn Arg Tyr Tyr Gly Trp Tyr Val Gin Ser Gly Asp Leu Glu Thr 
465 470 475 480 

Ala Glu Lys Val Leu Glu Lys Glu Leu Leu Ala Trp Gin Glu Lys Leu 
485 490 495 

His Gin Pro He He He Thr Glu Tyr Gly Val Asp Thr Leu Ala Gly 
500 505 510 

Leu His Ser Met Tyr Thr Asp Met Trp Ser Glu Glu Tyr Gin Cys Ala 
515 520 525 

Trp Leu Asp Met Tyr His Arg Val Phe Asp Arg Val Ser Ala Val Val 
530 535 540 

Gly Glu Gin Val Trp Asn Phe Ala Asp Phe Ala Thr Ser Gin Gly He 
545 550 555 560 

Leu Arg Val Gly Gly Asn Lys Lys Gly He' Phe Thr Arg Asp Arg .Lys 
565 570 575 

Pro Lys Ser Ala Ala Phe Leu Leu Gin Lys. Arg Trp Thr Gly Met Asn 
58,0 585 590 



Phe Gly Glu Lys Pro Gin Gin Gly Gly Lys Gin 
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595 600 



<210> 24 

<211> 807 

<212> DNA 

<213> Bacillus sp . 

<400> 24 

atggtagatc tgactagtct gtacccgatc aacaccgaga cccgtggcgt cttcgacctc 60 : 
aatggcgtct ggaacttcaa gctggactac gggaaaggac tggaagagaa gtggtacgaa 12 0 
agcaagctga ccgacactat tagtatggcc gtcccaagca gttacaatga cattggcgtg 180 
accaaggaaa tccgcaacca tatcggatat gtctggtacg aacgtgagtt cacggtgccg 24 0 
gcctatctga aggatcagcg tatcgtgctc cgcttcggct ctgcaactca caaagcaatt 300 
gtctatgtca atggtgagct ggtcgtggag cacaagggcg gattcctgcc attcgaagcg 3 60- 
gaaatcaaca actcgctgcg tgatggcatg aatcgcgtca ccgtcgccgt ggacaacatc 42 0 
ctcgacgata gcaccctccc ggtggggctg tacagcgagc gccacgaaga gggcctcgga 480 
aaagtcattc gtaacaagcc gaacttcgac ttcttcaact atgcaggcct gcaccgtccg 540 
gtgaaaatct acacgacccc gcttacgtac gtcgaggaca tctcggttgt gaccgacttc' 600 
aatggcccaa ccgggactgt gacctatacg gtggactttc aaggcaaagc cgagaccgtg 660 
aaagtgtcgg tcgtggatga ggaaggcaaa gtggtcgcaa gcaccgaggg cctgagcggt 72 0 
aacgtggaga ttccgaatgt catcctctgg gaaccactga acacgtatct ctaccagatc 780 
aaagtggaac tggtgaacga cggactg 807 



<210> 25 
<211> 779 
<212> DNA 

<213> Salmonella sp. 
<220> 

<221> modif ied_base 
<222> (3) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (7) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (12) 

<223> a, c, t, g, other or unknown. 
<220> 

<221> modif ied_base 
<222> (16) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (18) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (20) 
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<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (25) , . (26) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (28) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (37) . . (39) 

<223> a, c, t,, g, other or unknown 



<220> 

<221> modif ied_base 
<222> (46) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (49) . . (50) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (54) . . (55) 

<223> a, c, t, g, other or unlcnown 
<220> 

<221> modif ied_base 
<222> (61) 

<223> a, c, t/ g, other or unknown 
<220> 

<221> modif ied_base 
<222> (69) . . (70) 

<223> a, c, t, g, other or unknown 



<220> 

<221> modif ied_base 
<222> (80) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (83) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (89) . . (91) 

<223> a, c, t, g, other or un)cnown 



<220> 
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<22l> modif ied_base 
<222> (95) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (99) 

<223> a, c, t, g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (101) 

<223> a, c,t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (104) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (108) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (110) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (159) 

<22 3> a, c, t, g, other or unknown. 
<220> 

<221> modif ied_base 
<222> (162) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (165) 

<223> a, c, t, g, other or unknown' 
<220> 

<221> modif ied_base 
<222> (183) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (191) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (193) 

<223>a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (231) 

<223> a, c, t,. g, other or unknown 
<220> 

<221> modif ied_base 
<222> (241) 

<223> a, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (249) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (253) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (259) 

<223> a, c, t/ g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (276) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (281) 

<223> a, c, t, g, other or unknown 
.<220> 

<221> modif ied_base 
<222> (284) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (287) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (292) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (310) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modified base 
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<222> (324) 

<223> a, c, t, g, other, or unknown 
<220> 

<221> modif ied_base 
<222> (340) 

<2 23> a, c, t, s, other or unknown 
<220> 

<221> modif ied_base 
<222> (342) 

<223> a, c, t^ g, other or unknown 
<220> 

<221> modif ied_base 
<222> (355) 

<2 23>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (360) 

<223> a, c, t, g, other or unknown. 
<220> 

<221> modif ied_base 
<222> (363) . . (364) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (375) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (391) 

.<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied__base 
<222> (396) 

<223> a, c, t, g, other or unknown" 
<220> 

<221> modif ied_base 
<222> (398) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (432) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (439) 

<223> a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 

<222> (451) 

<223> a, c, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (475) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (480) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (494) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (521) . . (.522). 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (542) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (544) 

<223> a, c, t, g, other or unknown 
<220> 

.<221> modif ied_base 

<222> (566) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (572) • ■ 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (575) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 

<222> (596) 

<2 23> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 

<222> (615) 
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<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (630) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (642) 

<223> a, c, t, other or unknown. 
<220> 

<221> modif ied_base 
<222> (650) 

<223> a, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (656) 

<223> a, c, t, g, other or unknown- 
<220> 

<221> modif ied_base 
<222> (661) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (684) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (693) 

<223> a, t/ g, other or unknown- 
<220> 

<221> modif ied_base 
<222> (703) 

<223>a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (730) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied__base 
<222> (737) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (752) 

<223> a, c, t,. g, other or \inknown 
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<221> modif ied_base 
<222> (758) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (760) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (768) 

<223> a, Ct t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (773) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (779) 

<223> a, c, t, g, other or unknown 
<400> 25 ■ 

ccncccnttt tngtancntn tttgnnanct gctgcannng atcacnacnn gganncgggg 60 
ngggttcgnn ctctatggcn cgnggaacnn natgntggnc nacngttnan gactgacaga 12 0 
cacgtggagc taaagcttgc tgccgaacta tcactcagnt cntgnaagtt ggacaacaca 180 
ttncctgaca ngngaaaagc ccgccatatc catactgtgc tggcccaaca ntgagttcac 240 
ngtcgtcgna ctntatgang gatcacctgt atcganctcc nttnatnttc tncagctaac 3 00 
ataactgtgn gcatatgtca atgnatgacc tggtcggtgn ancacaccgg gcgtnattgn 3 60 
tgnnattcga atttnatgtc aacaactttg ntgcangntg gaatgaatct gggggccagg 420 
gactttggcc ancttcctna accattcgca ncctccccca gtgggcttgt acacnattgn 480 
gccccaaaaa ggcntcagat aggcattttg acaagctcca nnttaacttt ttcaactatg 540. 
cngncctgca ccggacgctg ' aaaaangtac anganccttg tacgttccac caaganattt 600 
aaggtgtgac ccacntccat tttcctaacn ggactgtgac tnataaaggn tgaccnttca 660 
nggacacatt gcaatgaccc tttnaaacgg aanaac'cccc ggnttaaagg aaaaacaaat 720 
ttggttgggn agtccancca agggccaatt anttgttncn cggggganta aancccccn 779 



<210> 26 
<211> 644 
<212> DNA 

<213> Pseudomonas sp. . 
<220> 

<221> modif ied_base 
<222> (9) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (12) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (16) 
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<223> a, c, t, other or unknown 
<220> 

<221> modif ied_base 
<222> (33) 

<223>a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (54) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (69) 

<2 23> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (76) 

<223> a, c, t, g, other or unknown 
<220> . 

<221> modif ied_base 
<222> (94) 

<2 23> a, c, t,. g, other or unknown 



<220> 

<2 21> modif ied_base 

<222> (102) 

<223> a, c, t, g, other or unknown 



<220> 

<221> modif ied_base 
<222> (104) 

<22 3> a, c, t/ g, other or unknown 
<220> 

<221> modif ied_base 
<222> (109) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (149) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (152) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (155) . . (.156) 

<22 3> a, t, g, other or unknown 



<220> 
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<221> modif ied_base 
<222> (159) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (162) . . (163) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (165) . . (166) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (169) 

<22 3> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (179) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (190) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (193) 

<223>.a, c, t, g, other or unknown 
<220> 

< 2 2 1 > modi f i ed_bas e 
<222> (195) . . (196) 

<223> a, c, t, g, other or unknown 
<220> 

<22l> modif ied_base 
<222> (201) 

<223> a, c, t, g, other or unknown. 
<220> 

<221> modif ied_base 
<222> (218) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (231) 

<2 23>a, c, t, g, other or unknown' 
<220> 

<221> modif ied_base 
<222> (235) . 

<2 23> a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (243) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (250) 

<223>a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (252) 

<223> a, c, t,. g, other or unknown 
<220> 

<221> modif ied_base 
<222> (262) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (268) 

<223> a, c, t/ g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (271) . . (272) 

<2 23> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (283) 

<2 23>a, c, t, g, other or unknown 
^220> 

<221> modif ied_base 
<222> (287) 

<2 23> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (296) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (299) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (306) 

<2 23>a, c, t, g, other or unknown 
<220> 

<221> modified base 
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<222> (310) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (314) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (323) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (339) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (353) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (364) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (383) 

<2 23>a, c, t, g, other or unlcnown . 
<220> 

<221> modif ied_base 
<222> (394) 

.<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (398) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (415) 

<2 23> a, c, t, g, other or unlcnown 
<220> 

<221> modif ied_base 
<222> (425) 

<223> a, c, t, g, other or unJcnown 
<220> 

<221> modif ied_base 
<222> (428) . . (429) 

<223>a, c, t, g, other or unknown 
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<220> 

<221> modif ied_base 
<222> (452) . . (453) 

<223> a, c, t,. g, other or unknown 
<220> 

<221> modif ied_base 
<222> (479) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (494) 

<223> a, c, t/ g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (496) 

<223> a, c,' t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (507) . . (508) 

<2 23> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (513) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (531) 

<2 23>a, c, t, g, other or unknown 
<220> 

.<221> modif ied_base 
<222> (566) 

<2 23>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (582) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (586) 

<223> a, c, t, g, other or unknown 
<220> 

<2 21> modif ied_base 
<222> (601) 

<223>a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (612) 
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<223> a, c, t, g, other or unknovm 
<220> 

<221> modif ied_base 
<222> (619) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (621) 

<223> a, c, t, g, other or unknovm 
<220> 

<221> modif ied_base 
<222> (623) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (629) 

<223> a, c, t, g, other or unknown.. 
<400> 26 

tgctggacna cngttnagga tttttagaca cgnggagcta aagcttgctg accnaactat 60 
cacgccggnc gtgcahgctt ggaccgcgac attncctgac angngaaana ctccgccata 12 0 
tccatctttg ctggcccaac agtgagttna cngtnncgna cnntnngang gatcagtgna 18 0 
tcgagctccn ttnannttct ncgctaacat aacatgtngc atatgtcaat naatnacgct -24 0 
ggncgtggan cncaccgggc tnattcgntg nnattcgaat tgnatgncaa caactntgnt 3 00 
gcacgntggn aaanaattgc gtnacaggga ctttggccnc ttcctaaacc atngcatcct 3 60 
cccnatgggc tgtacacgaa tgngccccca aaanggcntt cagaaaggca atttntaaca 42 0 
aggcngannt ttgacttttt ■ caactatgca gnnctgcacc ggacgctgaa aatgtacang 480 
accctgggta cgtncnacca agacatnnaa gtngtgaccg actccattgt nctaaccggg 54 0 
actgtaccta taatgcggac tatcanggca atgcatgacg tngaancgac acaccaggat 600 
naggaaaaca antggtggna ncncaccang ccatgattgt cacg . 644 



.<210> 27 
<211> 1887 
<212> DNA 

<213> Staphylococcus sp . 

<220> 
<221> CDS 

<222> (26) . . (1876) 
<400> 27 

atacgactca ctagtgggtc gaccc atg gta gat ctg act agt ctg tac ccg 52 

Met Val Asp Leu Thr Ser Leu Tyr Pro 
1 5 

ate aac acc gag acc cgt ggc gtc ttc gac etc aat ggc gtc tgg aac 100 
lie Asn Thr Glu Thr Arg Gly Val Phe Asp Leu Asn Gly Val Trp Asn 
10 15 20 25 



ttc aag ctg gac tac ggg aaa gga ctg gaa gag aag tgg tac gaa age 
Phe Lys Leu Asp Tyr Gly Lys Gly Leu Glu" Glu Lys Trp Tyr Glu Ser 
30 35 40 
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aag ctg acc gac act att agt atg gcc gtc cca age agt tac aat gac 196 

Lys Leu Thr Asp Thr lie Ser Met Ala Val Pro Ser Ser Tyr Asn Asp 
45 50 55 

att ggc gtg acc aag gaa ate ege aae eat ate gga tat gtc tgg tac 244 
lie Gly Val Thr Lys Glu lie Arg Asn His lie Gly Tyr Val Trp Tyr 
60 65 70 

gaa cgt gag ttc aeg gtg ceg gcc tat ctg aag gat cag cgt ate gtg 2 92 
Glu Arg Glu Phe Thr Val Pro Ala Tyr Leu Lys Asp Gin Arg lie Val 
75 80 • 85 " 

etc cgc ttc ggc tet gca act cac aaa gca att gtc tat gtc aat ggt 340 
Leu Arg Phe Gly Ser Ala Thr His Lys Ala lie Val Tyr Val Asn Gly 
90 95 100 105 

gag ctg gtc gtg gag cac aag ggc gga ttc ctg cca ttc gaa gcg gaa 3 88 
Glu Leu Val Val Glu His Lys Gly Gly Phe Leu Pro Phe Glu Ala Glu 
110 115 120 

ate aac aae teg ctg cgt gat ggc atg aat. cgc gtc acc gtc gee gtg 43 6 
lie Asn Asn Ser Leu Arg Asp Gly Met Asn Arg Val Thr Val Ala Val 
125 130 135 

gac aac ate etc gac gat age acc etc ceg gtg ggg ctg tac age gag 4 84 
Asp Asn lie Leu Asp Asp Ser Thr Leu Pro Val Gly Leu Tyr Ser Glu 
140 145 150 

cgc cac gaa gag ggc etc gga aaa gtc att cgt aac aag ceg aae ttc 53 2 
Arg His Glu Glu Gly Leu Gly Lys Val lie Arg Asn Lys Pro Asn Phe 
155 160 165 

gac ttc ttc aae "tat gca ggc ctg cac cgt ceg gtg aaa ate tac aeg 580 
Asp Phe Phe Asn Tyr Ala Gly Leu His Arg Pro Val Lys lie Tyr Thr 
170 175 180 185 

ace ceg ttt aeg tac gtc gag gac ate teg gtt gtg acc gac ttc aat 628 
Thr Pro Phe Thr Tyr Val Glu Asp lie Ser Val Val Thr Asp Phe Asn 
190 195 200 

ggc cca acc ggg act gtg acc tat aeg gtg gac ttt caa ggc aaa gcc 676 
Gly Pro Thr Gly Thr Val Thr Tyr Thr Val Asp Phe Gin Gly Lys Ala ■ 
205 210 215 

gag ace gtg aaa gtg teg gtc gtg gat gag gaa ggc aaa gtg gtc gca 724 
Glu Thr Val Lys Val Ser Val Val Asp Glu Glu Gly Lys Val Val Ala 
220 225 230 

age acc gag ggc ctg age ggt aac gtg gag att ceg aat gtc ate etc 772 
Ser Thr Glu Gly Leu Ser Gly Asn Val Glu. lie Pro Asn Val lie Leu 
235 240 245 

tgg gaa cca ctg aae aeg tat etc tac cag ate aaa gtg gaa ctg gtg 820 
Trp Glu Pro Leu Asn Thr Tyr Leu Tyr Gin lie Lys Val Glu Leu Val 
250 255 260 265 

aac gae gga ctg acc ate gat gtc tat gaa gag ceg ttc ggc gtg egg 868 
Asn Asp Gly Leu Thr lie Asp Val Tyr Glu Glu Pro Phe Gly Val Arg 
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270 275 280 

acc gtg gaa gtc aac gac ggc aag ttc etc" ate aac aae aaa ceg .tte 916 
Thr Val Glu Val Asn Asp Gly Lys Phe Leu lie Asn Asn Lys Pro Phe 
285 290 295 

tac ttc aag gge ttt ggc aaa cat gag gac act ect ate aac ggc cgt 964 • 
Tyr Phe Lys Gly Phe Gly Lys His Glu Asp Thr Pro lie Asn Gly Arg 
300 305 310 

ggc ttt aac gaa gcg age aat gtg atg gat ttc aat ate etc aaa tgg 1012 
Gly Phe Asn Glu Ala Ser Asn Val Met Asp. Phe Asn lie Leu Lys Trp 
315 320 325 

ate gge gee aac age ttc egg acc gea cac tat ccg tac tct gaa gag 1060 
lie Gly Ala Asn Ser Phe Arg Thr Ala His' Tyr Pro Tyr Ser Glu Glu 
330 335 340 345 

ttg atg cgt ctt gcg gat cge gag ggt ctg gtc gtg ate gac gag act 1108 
Leu Met Arg Leu Ala Asp Arg Glu Gly Leu Val Val lie Asp Glu Thr 
350 355 3.60 

ccg gea gtt ggc gtg cac etc aae tte atg gcc acc acg gga etc ggc .1156 
Pro Ala Val Gly Val His Leu Asn Phe Met Ala Thr Thr Gly Leu Gly 
365 370 375 

gaa ggc age gag cge gtc agt acc tgg gag aag att egg acg ttt gag 1204 
Glu Gly Ser Glu Arg Val Ser Thr Trp Glu Lys lie Arg Thr Phe Glu 
380 385 390 

cac cat caa gac gtt etc cgt gaa ctg gtg tct cgt gac aag aac cat 1252 
His His Gin Asp Val Leu Arg Glu Leu Val Ser Arg Asp Lys Asn .His 
395 400 405 

cca age gtc gtg atg tgg age ate gee aac- gag gcg gcg act gag gaa 13 0 0 
Pro Ser Val Val Met Trp Ser lie Ala Asn Glu Ala Ala Thr Glu Glu 
410 415 • 420 425 

gag gge gcg tac gag tac ttc aag ccg ttg gtg gag ctg acc aag gaa 134 8 
Glu Gly Ala Tyr Glu Tyr Phe Lys Pro Leu Val Glu Leu Thr Lys Glu 
4 30 4 35. 44 0 

etc gac cca cag aag cgt ccg gtc acg ate gtg ctg ttt gtg atg get 13 96 
Leu Asp Pro Gin Lys Arg Pro Val Thr lie Val Leu Phe Val Met Ala 
445 450 455 

acc ccg gag acg gac aaa gtc gee gaa ctg att gac gtc ate gcg etc 1444 
Thr Pro Glu Thr Asp Lys Val Ala Glu Leu lie Asp Val lie Ala Leu 
460 465 470 

aat cge tat aac gga tgg tac ttc gat ggc ggt gat etc gaa gcg gee 14 92 
Asn Arg Tyr Asn Gly Trp Tyr Phe Asp Gly Gly Asp Leu Glu Ala Ala 
475 480 485 

aaa gtc eat etc cge cag gaa ttt cac gcg tgg aac aag cgt tgc cca 154 0 
Lys Val His Leu Arg Gin Glu Phe His Ala Trp Asn Lys Arg Cys Pro 
490 495 500 ■ 505 
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gga aag ccg ate atg ate act gag tac ggc* "gca gac acc gtt gcg ggc 1588 
Gly Lys Pro He Met He Thr Glu Tyr Gly Ala Asp Thr Val Ala Gly 
510 515 520 

ttt cac gac att gat oca gtg atg ttc acc gag gaa tat caa gtc gag 1636 
Phe His Asp lie Asp Pro Val Met Phe Thr Glu Glu Tyr Gin Val Glu 
525 530 535 

tac tac cag gcg aac cac gtc gtg ttc gat gag ttt gag aac ttc gtg 1684 
Tyr Tyr Gin Ala Asn His Val Val Phe Asp. Glu Phe Glu Asn Phe Val 
540 545 550 

ggt gag caa gcg tgg aac ttc gcg gac ttc gcg acc tct cag ggc gtg 1732 
Gly Glu Gin Ala Trp Asn Phe Ala Asp Phe Ala Thr Ser Gin Gly Val 
555 560 565 

atg cgc gtc caa gga aac aag aag ggc gtg ttc act cgt gac cgc aag 1780 
Met Arg Val Gin Gly Asn Lys Lys Gly Val Phe Thr Arg Asp Arg Lys 
570 575 580 5S5 

ccg aag etc gee gcg cac gtc ttt cgc gag cgc tgg acc aac att cca 182 8 
Pro Lys Leu Ala Ala His Val Phe Arg Glu Arg Trp Thr Asn He Pro 
590 595 600 

gat ttc ggc tac aag aac get age eat cac cat cac eat cac gtg tga 1876 
Asp Phe Gly Tyr Lys Asn Ala Ser His His His His His His Val 
605 610 615 

attggtgacc g 1887 

<210> 28 
<211> 616 
<212> PRT 

<213> Staphylococcus sp . 
^400> 28 

Met Val Asp Leu Thr Ser Leu Tyr Pro lie Asn Thr Glu Thr Arg Gly 

■1 5 10.. 15 

Val Phe Asp Leu Asn Gly Val Trp Asn Phe Lys Leu Asp Tyr Gly Lys 
20' 25 30 

Gly Leu Glu Glu Lys Trp Tyr Glu Ser Lys Leu Thr Asp Thr lie Ser 
35 40 . 45 

Met Ala Val Pro Ser Ser Tyr Asn Asp He Gly Val Thr Lys Glu He 
50 55 60 

Arg Asn His He Gly Tyr Val Trp Tyr Glu Arg Glu Phe Thr Val Pro 
65 70 75 80 

Ala Tyr Leu Lys Asp Gin Arg He Val Leu Arg Phe Gly Ser Ala Thr 
85 90 .95 



His Lys Ala He Val Tyr Val Asn Gly Glu Leu Val Val Glu His Lys 
100 105 110 
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Gly Gly Phe Leu Pro Phe Glu Ala Glu lie. Asn Asn Ser Leu Arg Asp 
115 120 125 

Gly Met Asn Arg Val Thr Val Ala Val Asp Asn lie Leu Asp Asp Ser 
130 135 140 

Thr Leu Pro Val Gly Leu Tyr Ser Glu Arg His Glu Glu Gly Leu Gly 
145 150 155 160 

Lys Val lie Arg Asn Lys Pro Asn Phe Asp Phe Phe Asn Tyr Ala Gly 
165 170- 175 

Leu His Arg Pro Val Lys lie Tyr Thr Thr Pro Phe Thr Tyr Val Glu 
180 185 190 

Asp lie Ser Val Val Thr Asp Phe Asn Gly Pro Thr Gly Thr Val Thr 
195 200 205 

Tyr Thr Val Asp Phe Gin Gly Lys Ala Glu Thr Val Lys Val Ser Val 
210 215 220 

Val Asp Glu Glu Gly Lys Val Val Ala Ser Thr Glu Gly Leu Ser Gly 
225 230 235 240 

Asn Val Glu lie Pro Asn Val lie Leu Trp Glu Pro Leu Asn Thr Tyr 
245 250 255 

Leu Tyr Gin lie Lys Val Glu Leu Val Asn Asp Gly Leu Thr lie Asp 
260 265 270 

Val Tyr Glu Glu Pro Phe Gly Val Arg Thr Val Glu Val Asn Asp Gly 
275 280 285 

Lys Phe Leu lie Asn Asn Lys Pro Phe Tyr' Phe Lys Gly Phe Gly Lys 
290 295 300 

His Glu Asp Thr Pro He Asn Gly Arg Gly Phe Asn Glu Ala Ser Asn 
305 310 315 320 

Val Met Asp Phe Asn lie Leu Lys Trp lie Gly Ala Asn Ser Phe Arg 
325 330 335 " 



Thr Ala His Tyr 
340 

Glu Gly Leu Val 
355 

Asn Phe Met Ala 
370 

Thr Trp Glu Lys 
385 

Glu Leu Val Ser 



Pro Tyr Ser Glu 



Val He Asp Glu 
360 

Thr Thr Gly Leu 
375 

He Arg Thr Phe 
390 

Arg Asp Lys Asn 
405 



Glu Leu Met Arg 
345 

Thr Pro Ala Val 



Gly Glu Gly Ser 
380 

Glu His His Gin 
. 395 

His Pro Ser Val 
410 



Leu Ala Asp Arg 
350 

Gly Val His Leu 
365 

Glu Arg Val Ser 



Asp Val Leu Arg 
400 

Val Met Trp Ser 
415 



He Ala Asn Glu Ala Ala Thr Glu Glu Glu Gly Ala Tyr Glu Tyr Phe 



420 

Lys Pro Leu Val 
435 

Val Thr lie Val 
450 

Ala Glu Leu lie 
465 

Phe Asp Gly Gly 



Phe His Ala Trp 
500 




Glu Leu Thr Lys 
440 

Leu Phe Val Met 
455 

Asp Val lie Ala 
470 

Asp Leu Glu Ala 
485 

Asn Lys Arg Cys 



88 . 

425 

Glu Leu Asp Pro 



Ala Thr Pro Glu 
460 

Leu Asn- Arg Tyr 
475 

Ala Lys Val His 
490 

Pro Gly Lys. Pro 
505 




430 

Gin Lys Arg Pro 
445 

Thr Asp Lys -Val 



Asn Gly Trp Tyr 
480 

Leu Arg Gin Glu 
495 

lie Met He Thr 
510 



Glu Tyr Gly Ala 
515 

Met Phe Thr Glu 
530 

Val Phe Asp Glu 
545 

Ala Asp Phe Ala 



Lys Gly Val Phe 
580 

Phe Arg Glu Arg 
595 

Ser His His His 
610 



Asp Thr Val Ala 
520 

Glu Tyr Gin Val 
535 

Phe Glu Asn Phe 
550 

Thr Ser Gin Gly 
565 

Thr Arg Asp Arg 



Trp Thr Asn He 
600 

His His His Val 
615 



Gly Phe His Asp 



Glu Tyr Tyr Gin 
540 

Val Gly Glu Gin 

■ 555 

Val Met Arg Val 
570. . 

Lys Pro Lys Leu 
585 

Pro Asp Phe Gly 



He Asp Pro Val 

525 

Ala Asn His Val 



Ala Tirp Asn Phe 
560 

Gin Gly Asn Lys 
575 

Ala Ala His Val 
590 

Tyr Lys Asn Ala 
605 



<210> 29 • 

<211> 16 

<212> PRT 

<213> Bacillus sp . 

<400> 29 

Met Leu He He Thr Cys Asn His Leu His Leu Lys Arg Ser Ala He 
1 5 10 15 



30 
4 

PRT 

Unknovm Organism 
<220> 

<223> Description of Unknown Organism: Illustrative 
peptide 



<210> 
<211> 
<212> 
<213> 



89 



<400> 30 
Lys Asp Glu Leu 
1 



<210> 31 
<211> 6 
<212> PRT 

<213> Escherichia coli 
<400> 31 

Asp Phe Phe Asn Tyr Ala 
1 5 



<210> 32 
<211> 5 
<212> PRT 

<213> Escherichia coli 
<400> 32 

Trp Asn Phe Ala Asp 
1 5 



<210> 33 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 33 ' 
ayttyttyaa ytaygc 



<210> 34 
<211> 18 
<212> DNA 

<213> Artificial Sec[uence 
<220> 

<223> Description of Artificial Sequence: Primer 
<220> 

<221> modif ied_base 
<222> (7) 
<223> inosine 

<400> 34 

gaartcngcr aarttcca 



<210> 35 

<211> 17 

<212> DNA 

<213> Artificial 



Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 



<400> 35 

atcgcacgtc ccactac 



17 



<210> 36 * 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

cgtgcgatag gagttagc 18 



<210> 37 

<211> 22 

<212> DNA 

<213> Artificial Sequence 



<210> 38 • ' - 

<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

tgagatgttc taaatgaatt age 2 3 



<210> 39 

<211> 17 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



Description of Artificial Sequence: Primer 



<400> 37 

atttagaaca tctcattatc cc 



22 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 39 

atcgtgaccg gacgctt 



17 



<210> 40 
<211> 17 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 40 

gcgcgtaatc ttcctgg 17 



<210> 41 

<211> 19 

<212> DNA 

<213> Artificial Sec[uence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 41 

tagcgacctt cgctttcgg 19 



<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 42 . 

atcatgttta cagagtatgg '2 0 



<210> 43 • . 
<211> 21 
^212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 43 

ggaatattgc acaatgggcg c ■ . 21 



<210> 44 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 44 

gatctctacg catttcaccg eta 



23 
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<210> 45 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 45 

atggtaagac cgcaacg 



<210> 46 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 46 

taaaaaccat ggtaagaccg caacg 

<210> 47 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 47 

cctcactcca cagtcttctc 

.<210> 4 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 48 

agaccgctag cctcactcca cagtcttctc 



<210> 49 . 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 49 

tttgactttt tcaactatgc ag 
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<210> 50 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 50 

aattctgcat agttgaaaaa gtc 23 



<210> 51 

<211> 35 

<212> DNA 

<213> Artificial Secjuence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<210> 52 

<211> 30 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

.<400> 52 

gtcgacagga gtgctatcat gctgtacccg 30 



<210> 53 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 



<400> 51 

gtcgacccat ggtagatctg actagtctgt .acccg 



35 



oligonucleotide 



<400> 53 

gtcgacagga gtgctaccat ggtgtacccg 



30 



<210> 54 
<211> 36 
<212> DNA 



<213> Artificial Sequence 




<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 54 

gtcgacagga gtgctaccat ggtagatctg tacccg 3 6 



<210> 55 
<211> 41 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 55 

gctagccatc accatcacca tcacgcgtga attggtgacc g 41 



<210> 56 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 56 

Ser Ser His His His His His His Val . 
1 5 



<210> 57 
.<211> 80 

<212> DNA . , * 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 57 ■ 

tcgacccatg gtagatctga ctagtctgta cccgatcaac accgagaccc gtggcgtctt 60 
cgacctcaat ggcgtctgga 80 



<210> 58 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 




<400> 58 

ggatttcctt ggtcacgcca atgtcattgt aactgcttgg gacggccata ctaatagtgt 60 
cggtcagctt gctttcgtac 80 



<210> 59 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seq;uence : Synthetic 
oligonucleotide 

<400> 59 

ccaagcagtt acaatgacat tggcgtgacc aaggaaatcc gcaaccatat cggatatgtc 60 
tggtacgaac gtgagttcac 8 0 



<210> 60 • 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 60 

gcggagcacg atacgctgat ccttcagata ggccggcacc gtgaactcac gttcgtacca 60 
gacatatccg atatggttgc .80 



<210> 61 
<211> 80 
<212> DNA 

.<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 61 

ggtgccggcc tatctgaagg atcagcgtat cgtgctccgc ttcggctctg caactcacaa .60 
agcaattgtc tatgtcaatg 80 

<210> 62 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 62 

aatggcagga atccgccctt gtgctccacg accagctcac cattgacata gacaattgct 60 



96 



ttgtgagttg cagagccgaa 



•80 



<210> 63 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 63 

gtgagctggt cgtggagcac aagggcggat tcctgccatt cgaagcggaa atcaacaact 60 
cgctgcgtga tggcatgaat 80 

<210> 64 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 64 

gtacagcccc accggtaggg tgctatcgtc gaggatgttg tccacggcga cggtgacgcg 60 
attcatgcca tcacgcagcg agttgttgat ttccgcttcg 100 

<210> 65 

<211> 56 

<212> DNA • 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 



<210> 66 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



oligonucleotide 



<400> 65 

cgcgtcaccg tcgccgtgga caacatcctc gacgatagca ccctaccggt ggggct 



56 



<400> 66 

cacttctctt ccagtccttt cccgtagtcc agcttgaagt tccagacgcc attgaggtcg 60 
aagacgccac gggtctcggt 80 




<210> 67 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 67 

ttgatcgggt acagactagt cagatctacc atggg 3 5 



<210> 68 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 68 

acttcaagct ggactacggg aaaggactgg aagagaagtg gtacgaaagc aagctgaccg 60 
acactattag tatggccgtc "80 

<210> 69 

<211> 80 ' 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

.<400> 69 

gtacagcgag cgccacgaag agggcctcgg aaaagtcatt cgtaacaagc cgaacttcga 60 
cttcttcaac tatgcaggcc 80 



<210> 70 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 70 

ctttgccttg aaagtccacc gtataggtca cagtcccggt tgggccattg aagtcggtca 60 
caaccgagat gtcctcgacg 80 



<210> 71 
<211> 80 
<212> DNA 




<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 71 

accgggactg tgacctatac ggtggacttt caaggcaaag ccgagaccgt gaaagtgtcg 60 
gtcgtggatg aggaaggcaa 80 



<210> 72 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 72 

ctccacgtta ccgctcaggc cctcggtgct tgcgaccact ttgccttcct catccacgac 60 
cgacactttc acggtctcgg i3 0 

<210> 73 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 73 

agtggtcgca agcaccgagg gcctgagcgg taacgtggag attccgaatg tcatcctctg 60 
ggaaccactg aacacgtatc 80 



<210> 74 
<211> 80 

<212> DNA . 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 74 

gtcagtccgt cgttcaccag ttccactttg atctggtaga gatacgtgtt cagtggttcc ■ 60 
cagaggatga cattcggaat 80 



<210> 75 

<211> 80 

<212> DNA 

<213> Artificial Sequence 




<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 75 

tctaccagat caaagtggaa ctggtgaacg acggactgac catcgatgtc tatgaagagc 60 
cgttcggcgt gcggaccgtg .80 

<210> 76 
<211> 80 
<212> DNA 

<2 13 > Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 76 

acggtttgtt gttgatgagg aacttgccgt cgttgacttc cacggtccgc acgccgaacg 60 
gctcttcata gacatcgatg 80 



<210> 77 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 77 ■ 

gaagtcaacg acggcaagtt cctcatcaac aacaaaccgt tctacttcaa gggctttggc 60 
aaacatgagg acactcctat 80 



<210> 78 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 78 

tacgtaaacg gggtcgtgta gattttcacc ggacggtgca ggcctgcata gttgaagaag 60 
tcgaagttcg gcttgttacg 80 



<210> 79 
<211> 80 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 



100 

oligonucleotide 
<400> 79 

atccatcaca ttgctcgctt cgttaaagcc acggccgttg ataggagtgt cctcatgttt 60 
gccaaagccc ttgaagtaga. 80 



<210> 80 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sec[uence : Synthetic 
oligonucleotide 

<400> 80 

caacggccgt ggctttaacg aagcgagcaa tgtgatggat ttcaatatcc tcaaatggat. 60 
cggcgccaac agctt 75 



<210> 81 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 81 ■ 

aatgactttt ccgaggccct cttcgtggcg ctcgct 36 



<210> 82 
<211> 39 
*:212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 82 

ccggaagctg ttggcgccga tccatttgag gatattgaa 39 



<210> 83 
<211> 80 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 83 

tgcaccgtcc ggtgaaaatc tacacgaccc cgtttacgta cgtcgaggac atctcggttg 60 



101 



# 



tgaccgactt caatggccca 



80 



<210> 84 

<211> 80 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 84 

ccggaccgca cactatccgt actctgaaga gttgatgcgt cttgcggatc gcgagggtct 6 0 
ggtcgtgatc gacgagactc 8 0 

<2ro> 85 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 85 

gttcacggag aacgtcttga ■ tggtgctcaa acgtccgaat cttctcccag gtactgacgc 60 
gctcgctgcc ttcgccgagt 8 0 

<210> 86 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
.<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 86 

attcggacgt ttgagcacca tcaagacgtt ctccgtgaac tggtgtctcg tgacaagaac 60 . 
catccaagcg tcgtgatgtg 80 



<210> 87 

<211> 80 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 87 

cgcgccctct tcctcagtcg ccgcctcgtt ggcgatgctc cacatcacga cgcttggatg 60 
gttcttgtca cgagacacca 80 
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<210> 88 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 88 

gagcatcgcc aacgaggcgg cgactgagga agagggcgcg tacgagtact tcaagccgtt 60 
ggtggagctg accaaggaac 80 

<210> 89 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 89 

acaaacagca cgatcgtgac cggacgcttc tgtgggtcga gttccttggt cagctccacc 60 
aacggcttga agtactcgta 80 

<210> 90 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 90 

tcgacccaca gaagcgtccg gtcacgatcg tgctgtttgt gatggctacc ccggagacgg 60 
acaaagtcgc cgaactgatt 80 

<210> 91 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide. 

■<400> 91 

cgaagtacca tccgttatag cgattgagcg cgatgacgtc aatcagttcg gcgactttgt 60 



ccgtctccgg ggtagccatc 



80 



<210> 92 



^ 103. 

<211> 89 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
ol igonuc 1 eot ide 

<400> 92 

gacgtcatcg cgctcaatcg ctataacgga tggtacttcg atggcggtga tctcgaagcg 60 
gccaaagtcc atctccgcca ggaatttca 89 



<210> 93 

<211> 80 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 93 

cccgtggtgg ccatgaagtt gaggtgcacg . ccaactgccg gagtctcgtc gatcacgacc 60 
agaccctcgc gatccgcaag 80 

<210> 94 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

.<400> 94 

cgcgtgaaat tcctggcgga gatggacttt ggccgcttcg agatcaccgc cat 53 

<210> 95 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 95 

acgcatcaac tcttcagagt acggatagtg tgcggt 36 



<210> 96 

<211> 80 

<212> DNA 

<213> Artificial 



Sequence 




<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 96 

cggcagttgg cgtgcacctc aacttcatgg ccaccacggg actcggcgaa ggcagcgagc 60 
gcgtcagtac ctgggagaag 80 



<210> 97 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 97 

cgcgtggaac aagcgttgcc caggaaagcc gatcatgatc actgagtacg gcgcagacac 60 
cgttgcgggc tttcacgaca SO 

<210> 98 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide' 

<400> 98 " 

tcgcgaagtc cgcgaagttc cacgcttgct cacccacgaa gttctcaaac tcatcgaaca. 60 
cgacgtggtt cgcctggtag 80 



<210> 99 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 99 

ttcgtgggtg agcaagcgtg gaacttcgcg gacttcgcga cctctcaggg cgtgatgcgc 60 
gtccaaggaa acaagaaggg 80 



<210> 100 

<211> 80 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 



105 



oligonucleotide 
<400> 100 

gtgcgcggcg agcttcggct tgcggtcacg agtgaacacg cccttcttgt ttccttggac 60 
gcgcatcacg ccctgagagg 8 0 

<210> 101 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 101 

cgtgttcact cgtgaccgca agccgaagct cgccgcgcac gtctttcgcg agcgctggac .60 
caacattcca gatttcggct SO 



<210> 102 
<211> 89 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 102 

cggtcaccaa ttcacacgtg atggtgatgg tgatggctag cgttcttgta gccgaaatct 60 
ggaatgttgg tccagcgctc gcgaaagac 8 9 

<210> 103 
.<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 103 

acaagaacgc tagccatcac catcaccatc acgtgtgaat tggtgaccgg gcc 53 

<210> 104 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 104 



106 



tactcgactt gatattcctc ggtgaacatc actggatcaa tgtcgtgaaa gcccgcaacg 60 
gtgtctgcgc cgtactcagt 80 



<210> 105 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 105 

gatcatgatc ggctttcctg ggcaacgctt gttcca 36 



<210> 106 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 106 

ttgatccagt gatgttcacc gaggaatatc aagtcgagta ctaccaggcg aaccacgtcg 60 
tgttcgatga gtttgagaac 80 

<210> 107 
<211> 60 
<212> DNA 

<213> Unknown Organism 
.<220> 

<22 3> Description of Unknown Organism: Invertase signal 
sequence used in yeast vector 

<400> 107 

atgcttttgc aagccttcct tttccttttg gctggttttg cagccaaaat atctgcaatg 60 



<210> 108 
<211> 258 
<212> DNA 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Mat alpha signal 
sequence used in yeast vector 

<400> 108 

atgagatttc cttcaatttt tactgcagtt ttattcgcag catcctccgc attagctgct 60 
ccagtcaaca ctacaacaga agatgaaacg gcacaaattc cggctgaagc tgtcatcggt 12 0 
tacttagatt tagaagggga tttcgatgtt gctgttttgc cattttccaa cagcacaaat 180 
aacgggttat tgtttataaa tactactatt gccagcattg ctgctaaaga agaaggggta 240 
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tctttggata aaagagag 



258 



<210> 109 
<211> 88 
<212> DNA 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Extensin signal 
sequence used in plant vector 

<400> 109 

catgggaaaa atggcttctc . tatttgccac atttttagtg gttttagtgt cacttagctt 60 
agcttctgaa agctcagcaa attatcaa 88 



<210> 110 

<211> 82 

<212> DNA 

<213> Unknown Organism 
<220> 

<22 3> Description of Unknown Organism: GRP signal 
sequence used in plant vector 

<400> 110 

catggctact actaagcatt tggctcttgc catccttgtc ctccttagca ttggtatgac 60 
caccagtgca agaaccctcc ta 82 



<210> 111 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
.<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<220> 

<221> modif ied_base 
<222> (26) . . (27) 

<223>a, c, t, g, other or unknown 
<400> 111 

attcctgcca ttcgaggcgg aaatcnngaa ctcgctgcgt gat 43 



<210> 112 
<211> 43 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 




<220> 

<221> modif ied_base 
<222> (17) . . (18) 

<223> a, c, t, g, other or unknown 
<400> 112 

atcacgcagc gagttcnnga tttccgcctc gaatggcagg aat 4 3 



<210> 113 
<211> 1812 
<212> DNA 

<213> Salmonella sp . 
<400> 113 

atgttacgtt ctgtcgaaac cgcgacgcga gaaatcaaaa aactggacgg cctgtggtcg 60 
ttttgtatgg atagcgaaga gtgcggcaac gcgcagcaat ggtggcgtca accgttaccc 12 0 
caaagccgcg ctatcgccgt tccgggaagc tataacgatc agtttgccgc tgccgagatc 180. 
cgcaattatg ttggcaacgt ctggtatcag cgtgagatac gcatcccgaa aggctgggat 24 0 
cgccagcgca tagtgctgcg ctttgatgcg gtgactcact atggaaaagt ttgggtcaat 3 00 
gaccaatttt taatggaaca tcagggcggc tacacgccgt ttgaagcgga tatcagccac 3 60 
cttatctccg ccggggaatc cgtgcgtatc acggtatgcg tgaataacga gctgaactgg 42 0 
cagacgatcc cgccgggcgt tgtgacccag ggcgtaaacg gtaagaagca gcaagcgtat 4 80 
ttccatgatt tctttaacta cgccggtatt catcgcagcg taatgctgta caccacgccg 540 
aaaacttttg tggaagatat taccgtcgtg acgcaggttg ctgacgatct ggctcaggct 600 
accgtcgcct ggcaggtacg ggcgaatggc gaagtgcgtg tagagctacg tgacgcggag 660 
caacagcttg tcgcttcggg gcaaggggaa aaaggtgaac tgctgctgga agggccgcgg 72 0 
ctgtggcagc ctggcgaggg ctatctttat gaactgcggg tcatcgcgca gcatcaggac 780. 
gagcaggatg aatatccgct gcgcgtcggt attcgctcgg tagaagtaaa aggggagcag 840 
ttcctgatca accataagcc tttctatttc accgggttcg gacgtcatga agatgccgat 900 
ctgcgcggta agggttttga taacgtgctg atggtgcacg accacgcgct aatggactgg 960 
atcggtgcga actcttaccg tacctcgcat tacccttatg ccgaagagat gctcgactgg 1020 
gcggacgaac atggcatcgt catcattgat gaaacggccg ccgtcggatt caacctgtct 1080 
ttagggatta gctttgatgt cggcgaaaaa cccaaagagc tctacagcga tgaggccgtg 114 0 
aacgatgaaa cgcagcgcgc gcacctgcag gcaattaagg agctgattgc ccgcgataag 12 00 
aaccacccaa gcgtcgtgat gtggagtatc gccaacgaac cggatacccg cccgaacggc 12 60 
gcgcgcgaat acttcgctcc gctggcgcag gcaacgcgcg aactcgatcc tacacgtccg 1320 
ataacctgcg tgaacgtgaf gttctgcgat gcggaaagcg acaccattac cgatctcttt 1380 
gatgtcgttt gcctgaaccg ctactacggc tggtatgtac aaagcggcga tctggagaag 144 0 
gctgagaaag tgctggagaa agagcttctg gcctggcagg agaaactcca ccgcccgatt 1500 
atcatcaccg aatacggcgt cgatacgctt gcaggcctgc attccatgta caacgatatg. 1560 
tggagcgaag agtaccagtg cgcctggctt gatatgtacc atcgcgtgtt tgatcgcgtc 1620 
agcgccgtcg tcggcgagca ggtatggaac ttcgccgact tcgccacttc gcagggcatt 168 0 
atgcgcgttg gcggcaacaa aaaaggtata ttcacccgcg acagaaaacc aaaatcggcg 174 0 
gccttcctgc tgcaaaaacg ctggaccggc atggactttg gcgtgaagcc ccagcaggga 1800 
gataaataat ga 1812 



<210> 114 
<211> 602 
<212> PRT 

<213> Salmonella sp . 
<400> 114 

Met Leu Arg Ser Val Glu Thr Ala Thr Arg Glu lie Lys Lys Leu Asp 
1 5 10 . 15 



Gly Leu Tz-p Ser Phe Cys Met Asp Ser Glu Glu Cys Gly Asn Ala Gin 
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20 25 30 

Gin Trp Trp Arg Gin Pro Leu Pro Gin Ser Arg Ala lie Ala Val Pro 
35 40 45 

Gly Ser Tyr Asn Asp Gin Phe Ala Ala Ala Glu lie Arg Asn Tyr Val 
50 55 60 



Gly Asn Val Trp 
65 

Arg Gin Arg lie 



Val Trp Val Asn 
100 

Pro Phe Glu Ala 
115 

Arg lie Thr Val 
130 

Pro Gly Val Val 
145 

Phe His Asp Phe 



Tyr Thr Thr Pro 
180 

Val Ala Asp Asp 
195 

Asn Gly Glu Val 
210 

Ala Ser Gly Gin 
225 

Leu Trp Gin Pro 



Gin His Gin Asp 
260 

Ser Val Glu Val 
275 

Tyr Phe Thr Gly 
290 

Gly Phe Asp Asn 
305 



Tyr Gin Arg Glu 
70 

Val Leu Arg Phe 
85 

Asp Gin Phe Leu 



Asp lie Ser His 
120 

Cys Val Asn Asn 
135 

Thr Gin Gly Val 
150 

Phe Asn Tyr Ala 
165 

Lys Thr Phe Val 



Leu Ala Gin Ala 
200 

Arg Val Glu Leu 
215 

Gly Glu Lys Gly 
230 

Gly Glu Gly Tyr 
245 

Glu Gin Asp Glu 



Lys Gly Glu Gin 
280 

Phe Gly Arg His 
295 

Val Leu Met Val 
310 



lie Arg- lie Pro 
75 

Asp Ala Val Thr 
90 

Met Glu His Gin 
105 

Leu lie Ser Ala 



Glu Leu Asn Trp 
140 

Asn Gly Lys Lys 
■ 155 

Gly lie His Arg 
170. . 

Glu Asp lie Thr 
185 

Thr Val Ala Trp 



Arg Asp Ala Glu 
220 

Glu Leu Leu Leu 
235 

Leu Tyr Glu Leu 
250 

Tyr Pro Leu Arg 
265 

Phe Leu lie Asn 



Glu Asp Ala Asp 
300 

His Asp' His Ala 
315 



Lys Gly Trp Asp 
80 

His Tyr Gly Lys 
95 

Gly Gly Tyr Thr 
110 

Gly Glu Ser Val 
125 

Gin Thr He Pro 



Gin Gin Ala Tyr 
160 

Ser Val Met Leu 
175 

Val Val Thr Gin 
190 

Gin Val Arg Ala 
205 

Gin Gin Leu Vai 



Glu Gly Pro Arg 
240 

Arg Val He Ala 
2 55 

Val Gly He Arg 
270 

His Lys Pro Phe 
285 

Leu Arg Gly Lys 



Leu Met Asp .Trp 
320 



He Gly Ala Asn Ser Tyr Arg Thr Ser His. Tyr Pro Tyr Ala Glu Glu 
325 330 335 



no 



Met Leu Asp Trp Ala Asp Glu His Gly He Val He He Asp Glu Thr 
340 345 350 

Ala Ala Val Gly Phe Asn Leu Ser Leu Gly He Ser Phe Asp Val Gly 
355 360' 365 

Glu Lys Pro Lys Glu Leu Tyr Ser Asp Glu Ala Val Asn Asp Glu Thr 
370 375 380 

Gin Arg Ala His Leu Gin Ala He Lys Glu Leu He Ala Arg Asp Lys 
385 390 395 400 

Asn His Pro Ser Val Val Met Trp Ser He Ala Asn Glu Pro Asp Thr 
405 410 415 

Arg Pro Asn Gly Ala Arg Glu Tyr Phe Ala Pro Leu Ala Gin Ala Thr 
420 425 430 

Arg Glu Leu Asp Pro Thr Arg Pro He Thr Cys Val Asn Val Met Phe 
435 440 445 

Cys Asp Ala Glu Ser Asp Thr He Thr Asp' Leu Phe Asp Val Val Cys 
450 455 460 

Leu Asn Arg Tyr Tyr Gly Trp Tyr Val Gin Ser Gly Asp Leu Glu Lys 
465 470 475 480 

Ala Glu Lys Val Leu Glu Lys Glu Leu Leu Ala Trp Gin Glu Lys Leu 
485 490 495 

His Arg Pro He He He Thr Glu Tyr Gly Val Asp Thr Leu Ala Gly 
500 505 510 

Leu His Ser Met Tyr Asn Asp Met Trp Ser Glu Glu Tyr Gin Cys Ala 
515 520 525 

Trp Leu Asp Met Tyr His Arg Val Phe Asp Arg Val Ser Ala Val Val 
530 535 540 

Gly Glu Gin Val Trp Asn Phe Ala Asp Phe Ala Thr Ser Gin Gly He 
545 550 - 555 560 

Met Arg Val Gly Gly Asn Lys Lys Gly He Phe Thr Arg Asp Arg Lys 
565 570 575 

Pro Lys Ser Ala Ala Phe Leu Leu Gin Lys Arg Trp Thr Gly Met Asp 
580 585 590 

Phe Gly Val Lys Pro Gin Gin Gly Asp Lys 
595 600 



<210> 115 
<211> 1822 
<212> DNA 

<213> Staphylococcus sp. 
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<400> 115 

atggtagatc tgactagtct gtacccgatc aacaccgaga cccgtggcgt cttcgacctc 60 
aatggcgtct ggaacttcaa gctggactac gggaaaggac tggaagagaa gtggtacgaa 12 0 
agcaagctga ccgacactat tagtatggcc gtcccaagca gttacaatga cattggcgtg 180 
accaaggaaa tccgcaacca tatcggatat gtctggtacg aacgtgagtt cacggtgccg 24 0 
gcctatctga aggatcagcg tatcgtgctc cgcttcggct ctgcaactca caaagcaatt 300 
gtctatgtca atggtgagct ggtcgtggag cacaagggcg gattcctgcc attcgaagcg 3 60 
gaaatcaaca actcgctgcg tgatggcatg aatcgcgtca ccgtcgccgt ggacaacatc 420 
ctcgacgata gca'ccctccc ggtggggctg tacagcgagc gccacgaaga gggcctcgga 4 80 
aaagtcattc gtaacaagcc gaacttcgac ttcttcaact atgcaggcct gcaccgtccg 540 
gtgaaaatct acacgacccc gtttacgtac gtcgaggaca tctcggttgt gaccgacttc 600 
aatggcccaa ccgggactgt gacctatacg gtggactttc aaggcaaagc cgagaccgtg 660" 
aaagtgtcgg tcgtggatga ggaaggcaaa gtggtcgcaa gcaccgaggg cctgagcggt 720 
aacgtggaga ttccgaatgt catcctctgg gaaccactga acacgtatct ctacccagat 780 
caaagtggaa ctggtgaacg acggactgac catcgatgtc tatgaagagc cgttcggcgt 840 
gcggaccgtg gaagtcaacg acggcaagtt cctcatcaac aacaaaccgt tctacttcaa 900 
gggctttggc aaacatgagg acactcctat caacggccgt ggctttaacg aagcgagcaa 960 
tgtgatggat ttcaatatcc tcaaatggat cggcgccaac agcttccgga ccgcacacta 102 0 
tccgtactct gaagagttga tgcgtcttgc ggatcgcgag ggtctggtcg tgatcgacga 1030 
gactccggca gttggcgtgc acctcaactt catggccacc acgggactcg gcgaaggcag 1140 
cgagcgcgtc agtacctggg agaagattcg gacgtttgag caccatcaag acgttctccg 12 00 
tgaactggtg tctcgtgaca agaaccatcc .aagcgtcgtg atgtggagca tcgccaacga 1260 
ggcggcgact gaggaagagg gcgcgtacga gtacttcaag ccgttggtgg agctgaccaa 13 2 0 
ggaactcgac ccacagaagc gtccggtcac gatcgtgctg tttgtgatgg ctaccccgga 13 80 
gacggacaaa gtcgccgaac tgattgacgt catcgcgctc aatcgctata acggatggta 1440 
cttcgatggc ggtgatctcg aagcggccaa agtccatctc cgccaggaat ttcacgcgtg 1500 
gaacaagcgt tgcccaggaa agccgatcat gatcactgag tacggcgcag acaccgttgc .1560 
gggctttcac gacattgatc cagtgatgtt caccgaggaa tatcaagtcg agtactacca 162 0 
ggcgaaccac gtcgtgttcg atgagtttga gaacttcgtg ggtgagcaag cgtggaactt 1680 
cgcggacttc gcgacctctc agggcgtgat gcgcgtccaa ggaaacaaga agggcgtgtt 174 0 
cactcgtgac cgcaagccga agctcgccgc geacgtcttt cgcgagcgct ggaccaacat 1800 
tccagatttc ggctacaaga ac 1822 



<210> 116 
<211> 1980 
.<212> DNA 

<213> Escherichia coli 
<400> 116 

ttattatctt aatgaggagt cccttatgtt acgtcctgta gaaaccccaa cgcgtgaaat 60 
caaaaaactc gacggcctgt gggcattcag tctggatcgc gaaaactgtg gaattgatca 120 
gcgttggtgg gaaagcgcgt tacaagaaag ccgggcaatt gctgtgccag gcagttttaa 180 
cgatcagttc gccgatgcag atattcgtaa ttatgcgggc aacgtctggt atcagcgcga- 240 
agtctttata ccgaaaggtt gggcaggcca gcgtatcgtg ctgcgtttcg atgcggtcac 300 
tcattacggc aaagtgtggg tcaataatca ggaagtgatg gaccatcagg gcggctatac 3 60 
gccatttgaa gccgatgtca cgccgtatgt tattgccggg aaaagtgtac gtatcaccgt 42 0 • 
ttctgtgaac aacgaactga actggcagac . tatcccgccg ggaatggtga ttaccgacga 480 
aaacggcaag aaaaagcagt gttacttcca tgatttcttt aactatgccg ggatccatcg 540 
cagcgtaatg ctctacacca . cgccgaacac ctgggtggac gatatcaccg tggtgacgca 600 
tgtcgcgcaa gactgtaacc acgcgtctgt tgactggcag gtggtggcca atggtgatgt .6 60 
cagcgttgaa ctgcgtgatg cggatcaaca ggtggt.tgca actggacaag gcactagcgg 720 
gactttgcaa gtggtgaatc cgcacctctg gcaaccgggt gaaggttatc tctatgaact -780 
gtgcgtcaca gccaaaagcc agacagagtg tgatatctac ccgcttcgcg tcggcatccg' 840 
gtcagtggca gtgaagggcg aacagttcct gattaaccac aaaccgttct actttactgg 900 
ctttggtcgt catgaagatg cggacttacg tggcaaagga ttcgataacg tgctgatggt .960 
gcacgaccac gcattaatgg actggattgg ggccaactcc taccgtacct cgcattaccc 1020 
ttacgctgaa gagatgctcg actgggcaga tgaacatggc atcgtggtga ttgatgaaac 1080 



112 



tgctgctgtc ggctttaacc tctctttagg cattggtttc gaagcgggca acaagccgaa 1140 
agaactgtac agcgaagagg cagtcaacgg ggaaactcag caagcgcact tacaggcgat 1200 
taaagagctg atagcgcgtg acaaaaacca cccaagcgtg gtgatgtgga gtattgccaa 12 60 
cgaaccggat acccgtccgc aagtgcacgg gaatatttcg ccactggcgg aagcaacgcg 1320 
taaactcgac ccgacgcgtc cgatcacctg cgtcaatgta atgttctgcg acgctcacac 1380 
cgataccatc agcgatctct . ttgatgtgct gtggctgaac cgttattacg gatggtatgt 1440 
ccaaagcggc gatttggaaa cggcagagaa ggtactggaa aaagaacttc tggcctggca 1500 
ggagaaactg catcagccga ttatcatcac cgaatacggc gtggatacgt tagccgggct 1560 
gcactcaatg tacaccgaca tgtggagtga agagtatcag tgtgcatggc tggatatgta 162 0 
tcaccgcgtc tttgatcgcg tcagcgccgt cgtcggtgaa caggtatgga atttcgccga 1680 
ttttgcgacc tcgcaaggca tattgcgcgt tggcggtaac aagaaaggga tcttcactcg 1740 
cgacggcaaa ccgaagtcgg cggcttttct gctgcaaaaa cgctggactg gcatgaactt 1800 
cggtgaaaaa ccgcagcagg gaggcaaaca atgaatcaac aactctcctg gcgcaccatc 1860 
gtcggctaca gcctcggtga cgtcgccaat " aacttcgcct tcgcaatggg ggcgctcttc 192 0 
ctgttgagtt actacaccga cgtcgctggc gtcggtgccg ctgcggcggg caccatgctg 1980 



<210> 117 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 6x His tag 

<400> 117 , 
His His His His His His 
1 5 



<210> 118 
<211> 17 ■ • 
<212> DNA 

<213> Artificial Sequence 
<220> 

.<223> Description of Artificial Sequence: Primer 
<400> 118 

cgctcttttg cgcctcc 17 



<210> 119 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 119 

ccgccgattg cctgacc 17 



<210> 120 
<211> 15 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 

<400> 120 
gggttgcgct cgttg 



